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PREFACE 


Successful  production  rests  upon  accurate 
and  timely  knowledge  of  all  the  factors  that 
enter  into  production.  No  longer  is  it  pos- 
sible for  the  man  who  merely  guesses  that 
this  is  so,  or  thinks  that  that  is  so,  to  compete 
with  the  man  who  KNOWS.  It  is  no  longer 
possible  or  feasible  for  any  one  executive — 
or  group  of  executives — to  carry  in  his  head 
the  detailed  facts  on  which  production  con- 
trol is  based.  Therefore  recourse  is  had  to 
written  records. 

Records  constitute  one  of  the  most  impor- 
tant tools  of  modern  industry,  useful  alike  to 
the  worker  in  the  ranks,  the  foreman  who 
directs  the  work,  and  the  higher  management 
who  are  responsible  for  final  results.  Each 
industry  may  have  its  own  detailed  record 
systems  arranged  to  facilitate  and  make  cer- 
tain the  proper  control  of  its  operations,  but 
there  are  fundamental  principles  on  which 
all  good  records  must  rest,  and  there  are  ap- 
plications of  the  principles  to  plant  needs 
that  have  become  almost  universal.  The 
purpose  of  this  Unit  is  to  make  clear  these 
principles  and  their  application  as  they  are 
exemplified  in  modern  industry. 
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Why  Keep  Records? 

BIG  Bill  Wright,  foreman  in  a  Western 
automobile  factory,  was  worried.  One 
of  his  best  men  had  been  laying  down 
on  the  job,  and  Big  Bill  knew  it.  What's 
more,  the  offense  was  not  a  matter  of  a  few 
days  or  weeks,  but  a  long  record  of  months 
of  lagging  work  on  the  part  of  the  time-wast- 
ing employee. 

Big  Bill  had  borne  with  Sam  Pitkin  because 
he  knew  that  Pitkin  was  really  a  skilled  and 
capable  mechanic.    Men  of  his  aptitude  and 
experience  could  not  be  picked  up 
every  day,  and  so  the  foreman  had  fhfrF°oremJn 
suffered  Pitkin's  shortcomings  in 
silence,  respectful  of  his  quick  temper  and 
hopeful  that  his  sense  of  fair  play  would  wake 
him  up  before  it  was  too  late.    But  now  the 
situation  was  getting  dangerously  near  that  ex- 
treme.   Pitkin  had  become  a  bad  example  to 
the  other  men,  as  well  as  a  time  waster.  Just 
how  to  handle  the  case  worried  Big  Bill.  He 
had  to  do  something.   He  didn't  want  to  lose 
a  worthwhile  man.   He  didn't  want  to  keep  a 
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loafer  on  his  payroll.  How  to  do  the  one 
without  doing  the  other — that  was  his  prob- 
lem. 

The  foreman  picked  up  a  sheaf  of  card  rec- 
ords that  lay  on  his  desk.  He  had  spent  some 
time  going  over  these  cards  that  morning,  and 
knew  them  almost  by  heart.  Glancing  at  them 
now,  a  new  idea  suggested  itself,  and  as  he  re- 
volved the  thought  in  his  mind,  his  face  broke 
into  a  broad  grin.  "By  George,"  he  exclaimed 
under  his  breath,  "it's  worth  trying!"  He 
opened  a  drawer  of  his  desk,  took  out  a  roll  of 
blueprints,  and  laid  them  on  the  desk  with  the 
other  records.  "Yes,  sir,"  murmured  Big  Bill 
to  himself,  "it  might  work.  I'm  going  to  risk 
it." 

A  few  moments  later  the  foreman  could  be 
seen  making  his  usual  trip  of  inspection 
through  his  department,  stopping  here  and 
there  to  inquire  of  some  piece  of  work  under 
way,  answering  the  men's  questions,  throwing 
in  an  occasional  cheery  remark,  and  in  general 
making  his  presence  felt.  Big  Bill  was  a  true 
leader,  an  adept  at  handling  men,  and  of  all 
the  foremen  in  that  factory  the  one  most  popu- 
lar with  the  men. 

When  he  came  to  Sam  Pitkin's  machine, 
Sam  looked  up  sheepishly.  "How's  things, 
Pitkin?"  inquired  the  foreman.    "Oh,  just 


PRODUCTION  RECORDS 


fair,"  answered  Sam.    "This  keyseat's  been 
taking  most  of  the  day,  but  it's  almost  finished 
now."    The  foreman  looked  at  it. 
"Yes?"  he  answered.    "Well,  when  fheCoffice 
you  are  through  with  it,  Pitkin,  I  wish 
you'd  step  into  my  office  for  a  few  minutes." 

Later,  when  Pitkin  walked  the  short  dis- 
tance from  his  machine  to  the  partitioned-off 
corner  where  Big  Bill  had  his  office,  some  of 
the  men  openly  snickered.  They  knew  what 
was  coming.  So  did  Sam — or  thought  he  did. 

Big  Bill  was  seated  at  his  desk,  and  looked 
up  pleasantly  as  Pitkin  entered.  "Have  a  seat, 
Sam,"  he  invited,  "and  take  a  look  at  these," 
he  added,  handing  over  the  roll  of  blueprints. 
Sam  recognized  them  at  once. 

"Why,  that's  the  new  machine!"  he  ex- 
claimed, wondering  why  Big  Bill  had  chosen 
this  way  of  introducing  a  disagreeable  sub- 
ject. 

"Yep — isn't  she  a  beauty?"  returned  the 
foreman,  and  then,  before  Sam  could  reply, 
"I'm  going  to  turn  her  over  to  you, 
Sam — give  you  the  chance  to  make  her  ^n  ^er 
prove  herself.  Think  you'd  like  to  tackle  it?" 

Sam  was  too  astonished  for  words.  He 
finally  managed  to  say,  "Why,  yes,  Mr. 
Wright,  of  course — but  I  thought  " 

"I  know  what  you  thought,  Sam,"  inter- 
rupted Wright.    "You  thought  you'd  be  the 
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last  man  in  the  shop  to  get  a  chance  at  that 
machine.  And  you  thought — didn't  you? — 
that  I  called  you  in  here  to  fire  you." 

Sam's  face  reddened.  Then  he  answered. 
"Yes.  And  I've  felt  for  some  time  that  I 
wasn't  wanted  around  here.  I  think  I'm  too  in- 
dependent for  this  grind 
of  being  a  little  cog  in  a 
big  machine,  and  getting 
squeezed  harder  every 
day  by  my  landlord  and 
the  grocer  as  well  as  by 
the  works." 

"Sam,"  answered  the 
foreman,  quietly,  "the 
reason  it's  a  hard  pull  for 
you  is  because  you're  not  doing  yourself  jus- 
tice.  The  piecerate  in  this  plant  is  as  high  as 
you'll  find  anywhere  and  will  give  an  expe- 
rienced man  like  you  a  good  living  if  he  does 
his  part." 

Wright  turned  to  his  desk.  "Your  earnings 
have  fallen  off,  Sam,  and  that's  what  I  wanted 
to  talk  to  you  about.  You  and  I  were  taken 
on  here  at  about  the  same  time,  three 
years  ago.  You  had  just  started  as 
oiler  when  I  came  over  from  the  Black- 
stone  shop  to  take  charge  of  this  de- 
partment. You  were  put  on  as  a  machinist  a 
year  later.  Your  first  year's  record  was  a  good 
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one.  So  was  the  next  year's.  But  then  you  be- 
gan to  slip.  It  was  only  a  little  at  first,  but  as 
the  months  went  by,  you  slowed  up  more  and 
more.  Naturally,  your  income  has  grown 
smaller  week  by  week;  no  wonder  you  com- 
plain about  being  squeezed  harder  all  the  time 
by  the  landlord  and  the  grocer." 

Sam  smiled  grimly,  and  wondered  just  what 
Big  Bill  was  leading  up  to. 

"I've  been  doing  a  little  figuring,"  contin- 
ued the  foreman,  "and  I  thought  you'd  like  to 
see  the  result.  If  you  had  worked  about  as 
hard  last  week,  Sam,  as  you  did  the  first  week 
you  went  on  as  a  machinist,  your  wages  would 
have  been  56  per  cent  higher  than  the  amount 
you  took  home  Saturday.  Our  piecerate  has 
advanced  slightly  since  you  began,  and  the  im- 
provements in  machines  and  handling  meth- 
ods have  increased  average  output  fully  10 
per  cent,  as  our  records  prove.  Here  I've  got 
it  figured  out  in  dollars  and  cents."  Big  Bill 
handed  over  a  sheet  of  paper  on  which  he  had 
totaled  entries  from  the  cards.  Sam  bent  over 
it,  surprised  and  interested.  After  he  had  stud- 
ied the  figures  a  few  moments  he  looked  up. 

"Do  you  keep  such  records  of  what  every 
fellow  does?"  he  asked. 

"Sure  I  do,"  answered  the  foreman,  point- 
ing to  a  row  of  filing  cabinets.  "When  the  cost 
department  finish  with  your  job  tickets,  they 
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send  them  here.  They  also  send  a  record  of 
your  production  in  money  value  and  in  pieces. 
^  I've  got  the  figures  for  every 

Figure's Showed  man  in  the  department.  I  don't 
have  to  be  out  there  in  the  shop 
to  see  that  a  fellow  is  falling  down  on  his  pro- 
duction; these  figures  show  me.  The  records 
show  other  things  too.  For  example,  Sam, 
here's  another  little  tabulation  that  will  inter- 
est you."  He  picked  up  another  card.  "Dur- 
ing this  last  year,  while  your  earnings  have 
been  going  down  because  of  your  slower  pro- 
duction, you  have  been  late  a  hundred  and 
four  days.  Oh,  it  was  only  four  or  five  min- 
utes each  time.  Not  worth  kicking  about,  you 
might  say,  but  multiply  it  by  one  hundred  and 
four  and  it  mounts  up.  It  isn't  our  piecerates 
that  are  to  blame,  Sam.  It's  you  that  failed 
to  use  your  time  to  make  the  most  of  them." 

"I  guess  you  were  kidding  me  about  that 
new  machine,"  said  Sam,  crestfallen,  now  that 
he  had  been  made  to  see  himself  as  others  saw 
him.  "You'd  hardly  trust  it  to  me,  after  all 
my  soldiering." 

"No,  Sam.  You've  got  me  wrong.  I  meant 
exactly  what  I  said.  You  get  the  machine  if 
you  want  it.  Only,  I  thought  you  ought  to 
have  the  benefit  of  these  records  here,  and  seej 
just  where  and  why  you  have  been  losing  out.!; 
Every  man  in  my  department  stands  on  hisi 
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own  feet.  He's  an  individual.  He's  paid  for 
what  he  produces.  That's  square  to  every 
worker  and  to  the  company,  because  the  com- 
pany gets  its  money  to  pay  us  all  from  what 
we  produce.  If  we  produce  less,  there  is  less 
to  pay  for,  and  less  to  pay  with.  I  play  no 
favorites.  Why  do  you  suppose  we  have  dif- 
ferent rates  for  different  pieces?  Because 
we've  studied  these  jobs,  and  know  how  much 
time  each  piece  ought  to  take  a  good  man  to 
turn  out. 

"Our  present  rates  are  about  as  fair  as  they 
can  be  made  under  present  conditions.  They 
give  a  good  income  to  men  who  work  con- 
scientiously, and  at  the  same  time 
are  not  so  high  as  to  run  up  pro-  cltZ^Tosil 
'  duction  costs  to  a  point  where 
plant  profits,  on  which  we  all  depend  for  a 
living,  would  be  threatened.  The  policy  of 
this  company  is  to  make  production  savings 
by  improving  methods  rather  than  by  lower- 
ing wages.  We  have  been  searching  for  ways 
to  reduce  manufacturing  costs.  That  new  ma- 
chine represents  one  of  the  ways.  If  by  high- 
speed machinery  and  new  methods  we  can  cut 
production  expense  it  may  be  possible  to  in- 
crease wages.  At  any  rate,  that  is  the  only  way 
we  can  expect  to  get  more  money,  for  as 
you  know,  we're  bucking  strong  competition 
and  our  profits  have  been  cut  to  the  bone  from 

[V— 1] 
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the  start.  I  believe  that  improved  machinery 
and  better  methods  will  enable  us  to  produce 
enough  per  man  to  make  considerable  savings. 
And  I  want  you  to  help  me  prove  this.  I've 
got  no  sentiment  in  the  matter.  I  remember 
that  a  while  ago  you  were  the  best  machin- 
ist in  this  department.  I  want  you  on  this 
machine,  because  I  believe  you  can  make  it  do 
what  I'm  expecting  of  it.  Can  I  count  on  you, 
Sam?  And  remember — we  don't  guess  about 
results.  We  have  our  records,  and  we  know. 
We  can't  go  wrong  if  you  make  good." 

Sam  did  make  good,  and  reestablished  him- 
self in  his  old  place  among  the  machinists. 
Somebody,  reading  this  incident  in  the  manu- 
script, remarked  that  it  was  a  fine  example  of 
handling  men,  and  would  go  well  in  Unit  II. 
It  is  a  fine  example  of  handling  men — and  you 
will  recall  a  somewhat  similar  incident  in 
Unit  II — but  it  is  also  a  conspicuous  example 
of  handling  records.  Big  Bill's  success  in  this 
case  was  due  to  the  fact  that  he  had  the  rec- 
ords. Those  records  not  only  proved  the  case 
to  Sam,  but  they  guided  the  foreman  in  his 
handling  of  Sam  and  of  the  whole  problem  of 
increasing  production.  He  didn't  have  to 
guess.  As  he  said,  "We  have  the  records,  and 
we  know." 

If  you  ask  Big  Bill  Wright  "why  keep  rec- 
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ords?"  he  will  point  to  Sam  Pitkin,  expert 
machinist,  as  a  concrete  answer.   "If  I  hadn't 
known  exactly  what  Sam  had  done 
in  previous  months,  I  could  never:  talking  Point 
have  been  sure  of  my  facts  as  to  his 
ability  and  earning  power.   And  if  I  had  not 
been  able  to  point  him  to  the  facts,  to  quote 
exact  figures,  Sam  would  never  have  been  con- 
vinced.  It  was  my  records  that  helped  me  to 
turn  Sam  Pitkin  from  a  slacker  into  a  real 
worker  and  the  top-notch  man  in  my  depart- 
ment." 

But  Big  Bill's  confidence  in  records  does 
not  rest  on  this  one  example.  Over  and  over 
again  in  his  twelve  years'  experience  as  a  fore- 
man, he  has  been  helped  out  of  many  a  diffi- 
culty by  going  to  his  records  and  consulting 
them.  By  showing  what  has  been  done  in  the 
past,  they  have  guided  him  to  the  right  method 
of  meeting  a  new  problem.  By  means  of  rec- 
ords, he  has  checked  up  not  only  the  efficiency 
of  his  men,  but  also  that  of  his  equipment. 
They  have  aided  him  in  detecting  wastes  and 
in  stopping  the  leaks  that  were  cutting  down 
his  departmental  production  and  running  up 
costs.  Also,  by  means  of  records  he  has  found 
that  the  instincts  of  workers  can  frequently  be 
appealed  to  effectively,  and  better  teamwork 
promoted. 

An  examole  of  the  latter  result  is  contained 
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in  a  little  experience  that  Wright  had  as  fore- 
man of  the  finishing  room  of  a  factory  making 
a  certain  electrical  specialty.  One  of  the  func- 
tions of  the  finishing  department  was  to  apply 
a  coat  of  lacquer  to  the  article  by  the  spray- 
ing method.  Several  men  were  engaged  at 
this  work  and  when  Wright  took  charge  of  the 
department,  most  of  them  were  plodding  along 
in  a  slipshod  way,  without  much  interest  in 
their  jobs,  and  careless  of  material.  The  new 
foreman  began  to  keep  tabs  on  the  requisitions 
for  lacquer  issued  to  the  men,  and  he  found 
that  the  number  of  pieces  sprayed  per  gallon 
varied  widely.  Whereas  one  man  was  turn- 
ing in  1600  pieces  of  finished  product  per  gal- 
lon, another  was  finishing  only  1200  with  the 
same  amount.  Examination  showed  that  the 
larger  production  was  better  done — the  finish 
was  smoother  and  more  even  than  that  of  the 
other  batches  of  product. 

Of  course  the  men  did  not  know  this.  They 
kept  no  count  of  the  gallons  of  material  is- 
sued,  and  had  no  interest  in  checking  up  on 
work  that  to  them  was  simply  a  monotonous 
grind.  Big  Bill  Wright  decided  that  one  of 
the  reasons  for  their  lack  of  interest  was  this 
very  ignorance.  He  reasoned  that  if  he  could 
inform  them  tactfully  of  the  amounts  of  lac- 
quer used,  the  effect  would  be  to  awaken  their 
interest  in  the  work  and  at  the  same  time 
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stimulate  them  to  avoid  waste  and  strive  for 
higher  production. 

What  did  he  do?   He  announced  that  the 
department  was  going  to  run  a  race  with  itself. 
Beginning  the  following  Monday  morning,  he 
said,  there  would  be  posted  on 
the  bulletin  by  the  door  a  rec-  ftSjCSih. 
ord   of  the  previous  week's 
highest  production.    The  name  of  the  man 
who  finished  the  largest  number  of  pieces  per 
gallon  would  be  entered,  together  with  his  rec- 
ord. This  record  would  stand  until  somebody 
beat  it,  and  then  the  new  winner's  record 
would  go  up. 

The  competition  that  resulted  was  a  revela- 
tion of  what  men  can  do  when  their  interest 
is  stimulated  and  they  work  under  the  guid- 
ance of  facts  instead  of  guesswork.  The  low 
man  not  only  came  up  to  Jones's  high  record 
of  1600  pieces  per  gallon,  but  Jones  soon 
passed  his  old  record.  In  less  than  one  month, 
the  average  rate  of  finishing  had  been  in- 
creased to  2600  pieces  per  gallon.  Then  the 
men,  under  the  leadership  of  their  foreman, 
began  to  study  the  little  kinks  and  problems 
involved  in  the  handling  of  the  lacquer,  in  the 
manipulation  of  the  spray,  the  holding  of  the 
article  to  be  sprayed,  and  other  details.  The 
result  was  that  soon  many  wasted  motions  were 
cut  out,  and  the  output  was  not  only  increased 
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per  gallon  of  lacquer  but  also  the  output  per 
man  per  hour.  At  the  end  of  three  months, 
the  efficiency  of  the  finishing  department  had 
been  raised  fully  100  per  cent,  thanks  to  the 
common-sense  use  of  records. 

Here  and  there  in  industry  you  will  find  a 
man  proud  of  his  fine  memory.   He  will  tell 
you  that  he  doesn't  have  to  spend  his  time 
making  notes,  and  filling  in  cards. 

Memory  Cannot   pjjs  memory  is  perfect,  and  he 

Take  the  Place  .     .  r 

of  Records  can  trust  li  in  anY  emergency. 

This  may  be  true — in  some  cases. 
There  are  examples  of  men  with  unusual 
memories,  and  a  good  memory  is  a  valuable 
asset  for  a  man  to  have  in  any  enterprise.  But 
a  good  memory  shouldn't  be  overtaxed  with 
details.  Records  are  necessary  to  reinforce  the 
memory,  to  take  care  of  the  details  of  figures, 
dates,  plans,  schedules.  By  the  use  of  records 
the  memory  is  freed  of  a  great  mass  of  routine, 
and  enabled  to  occupy  itself  with  matters 
which  card  catalogs  and  files  cannot  care  for. 
Moreover,  a  good  memory  is  a  personal 
possession,  and  should  the  man  who  owns  it 
die  or  quit,  the  mass  of  data  which  he  carries 
in  his  head  would  depart  with  him. 

Some  years  ago  a  concern  which  manufac- 
tures metal  novelties  had  its  plating  and  metal- 
finishing  department  in  charge  of  a  chemist 
who  was  something  of  an  inventor.  Through 
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a  series  of  experiments  this  man  developed  a 
chemical  process  which  gave  the  product  a 
beautiful  and  distinctive  color.  In  its  adver- 
tising the  company  featured  this  exclusive 
quality  of  its  product  and  built  up  a  consider- 
able reputation  for  it.  In  time  the  chemist  re- 
signed and  left  the  country,  and  when  his  suc- 
cessor attempted  to  plate  the  product  it  was 
found  that  he  was  unable  to  duplicate  the 
chemical  solution  which  gave  the  distinctive 
coloring.  None  of  the  men  in  the  department 
seemed  to  know  the  exact  formula  used,  and  it 
took  a  month  of  experimenting  on  the  part  of 
the  new  chemist  to  hit  upon  the  exact  com- 
bination desired.  During  this  waiting  time 
production  was  curtailed,  to  the  great  loss  of 
the  employees  as  well  as  the  owner  of  the  busi- 
ness. 

The  discoverer  of  the  process  of  course  had 
the  formula  "in  his  head."  Perhaps  he  had  a 
written  notation  of  it  among  his  papers.  But 
the  company  had  failed  to  provide  a  system 
for  recording  and  filing  such  data,  and  as  a  re- 
sult the  new  chemist  had  to  make  the  discovery 
all  over  again.  Work  had  to  be  done  twice, 
not  to  speak  of  the  loss  resulting  from  the  in- 
terrupted production,  simply  because  of  the 
lack  of  a  written  record. 

Records  are  necessary  to  the  planning  of  a 
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job.  It  is  on  the  basis  of,what  men  have  previ- 
ously done  with  a  certain  machine  or  a  certain 
tool,  operating  upon  certain  material, 

Planning™  t^iat  ^e  management  is  able  to 
schedule  work.  Were  no  records 
kept  of  past  work,  it  would  be  impossible  to 
schedule  future  work  with  any  degree  of  effi- 
ciency. Here  it  is  fatal  to  trust  to  the  memory 
of  the  foreman  or  other  shop  executive.  There 
may  be  here  and  there  a  mental  prodigy  who 
can  remember  exactly  what  output  per  hour 
should  be  made  at  each  machine,  who  knows 
to  a  dot  what  Jones  can  do  in  a  given  job,  and 
what  Smith  can  do.  But  these  exceptional 
men  are  not  available  in  every  factory;  and 
moreover  their  memories  (like  that  of  the 
chemist)  may  depart  with  them  any  day.  The 
only  safe  way,  the  only  right  way,  the  only 
business  way,  is  to  keep  careful  records  of  all 
elements  that  enter  into  production  and  of  all 
factors  that  affect  the  movement  of  material 
from  its  raw  state  to  the  finished  product. 

What  these  records  are  and  how  they  should 
be  used  by  the  production  executive  is  the  sub- 
ject-matter of  this  Unit.  It  will  distinguish 
between  a  good  record  and  a  bad  record,  just 
as  between  a  good  tool  and  a  bad  tool,  and  it 
will  show  you  what  kinds  of  records  are  neces- 
sary, how  to  keep  them,  and  finally  how  to  use 
them  as  aids  to  efficiency. 


II 


What  Are  Good  Production  Records? 

THERE  are  good  records  and  bad  records, 
and  good  systems  and  bad  systems  of 
keeping  records. 
Several  years  ago  a  New  York  concern 
found  itself  unable  to  market  its  product  at  a 
profit  and  meet  the  prices  of  a  large  competi- 
tor. The  managers  of  the  con- 
cern figured  that  the  competi-  Counting  on 

°     tt.  t       r     ,  the  Other  Fellow  s 

tor  was  selling  at  a  loss,  and  inefficiency 

they  were  confident  that  this 
loss  would  soon  force  it  either  to  increase 
prices  or  to  get  out  of  that  line.  Their  own 
concern  was  large,  its  production  was  carried 
on  through  twenty  operating  departments,  and 
as  they  had  a  very  elaborate  cost-finding  sys- 
tem they  knew  that  the  competitor's  prices 
were  below  their  own  costs.  Here  was  an- 
other case  of  the  manufacturer  not  knowing 
his  costs,  they  thought;  and  smilingly  they  sat 
back  to  await  the  crash. 

But  the  months  passed  on,  the  end  of  the 
year  came,  and  still  there  was  no  crash.  In 
fact,  the  competitor  seemed  to  be  prospering, 
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for  it  added  a  new  wing  to  its  factory  build- 
ing and  made  a  large  increase  in  its  working 
force.  Then  the  managers  of  the  other  con- 
cern decided  to  look  into  their  own  affairs 
more  closely,  instead  of  assuming  that  they 
were  right  and  their  rival  wrong.  What  they 
discovered  after  a  little  patient  analysis  of 
their  system  of  cost  records  was 

What  the  enough  to  turn  the  management  pale 
Investigation       .  t     ,  .  •  • 

Revealed        Wlt^  shame  at  its  own  carelessness 

and  assumed  superiority.  The  more 
glaring  faults  of  the  many  that  were  uncovered 
by  this  investigation  are  listed  in  the  follow- 
ing items: 

1.  Each  department  employed  two  clerks  to 
keep  time  and  other  records  of  operatives.  In 
the  central  cost  department  eight  clerks  were 
doing  over  again  the  work  done  by  the  forty  de- 
partment clerks.  This  duplication  was  expen- 
sive. 

2.  Records  entered  twice  were  sometimes  en- 
tered wrongly,  showing  up  as  double  their  cor- 
rect amounts.  This  was  particularly  true  of 
materials  records,  so  that  the  apparent  cost  of 
materials  was  sometimes  twice  what  it  should  be. 
In  addition,  the  elaborate  system  provided  no 
check  against  waste  of  materials. 

3.  The  system  was  so  elaborate  that  it  was 
normally  from  two  to  three  months  before  the 
cost  of  any  week's  production  was  known ;  and 
then  it  was  too  late  to  effect  economies,  because 
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the  plant  had  been  turned  to  the  production 
of  other  articles. 

4.  None  of  the  foremen  or  workers  understood 
the  system,  so  all  looked  upon  it  with  suspicion, 
and  records  kept  by  the  foremen  and  workers 
were  slipshod  and  inaccurate. 


As  a  result  of  this  inquiry,  the  system  was 
given  a  complete  overhauling.  The  forty 
clerks  who  had  been  keeping  time  in  the  de- 
partments were  eliminated,  and  foremen  and 
workers  instructed  in  the  value  of  keeping 
simple  records.  This  effected  a  saving  in 
manufacturing  costs.  Records  were  analyzed 
weekly  so  that  the  information  gained  from 
them  could  be  used  to  prevent  waste  and  cut 
costs.  A  check-up  on  waste  was  made  possible 
with  the  new  simplified  records,  and  their 
greater  accuracy  showed  that  the  company 
could  meet  its  competitor's  price  and  still 
make  a  good  profit  by  making  use  of  the  in- 
formation the  records  supplied  and  which  had 
formerly  been  stored  in  files  and  elaborate  re- 
ports not  understood  by  anyone  but  the  chief 
accountant. 

The  evils  of  inadequate  records  and  too 
elaborate  a  system  were  common  a  few  years 
ago.  Either  a  plant  had  no  worthwhile  rec- 
ords at  all  or  was  apt  to  have  a  too  elaborate 
system,  and  of  the  two  evils,  the  latter  is  the 
greater.    Records  cost  money.    Unless  they 
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facilitate  the  operation  of  the  business,  they 
are  a  dead  expense.  Records  for  their  own 
sake  are  valueless.  They  must  measure  up  in 
every  case  to  the  test  of  utility,  aiding  produc- 
tion or  saving  expense,  in  order  to  qualify  as 
good  records. 

Right  at  the  start  we  ought  to  recognize 
that  there  is  no  mystery  about  records.  While 
a  good  system  can  hardly  be  installed  without 
careful  thinking  and  expert  knowl- 

RTquirements  edSe>  [t  is  °luite  Possible  for  any  sen- 
sible production  man  to  form  a 
judgment  as  to  whether  any  given  record  is 
well-suited  to  its  purpose  or  not.  There  are 
just  four  fundamental  principles  to  be  ob- 
served in  planning  and  installing  any  system 
of  records,  and  they  are  the  measure  of  its 
practical  value.  Any  record  that  fulfils  these 
requirements  is  a  good  record.  Any  that  fails 
to  measure  up  to  any  one,  is  a  bad  record. 
Good  records  should  be: 

1.  Accurate 

2.  Timely 

3.  Simple 

4.  Adequate. 

Unless  records  are  ACCURATE,  they  are  not 
only  a  waste  of  time  but  they  may  also  cause 
other  losses  by  misguiding  production  execu- 
tives.   The  foreman  of  the  press  room  in  a 
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good-sized  printing  plant  was  asked  why  one 
of  the  presses  wrhich  worked  exclusively  on 
the  printing  of  a  periodical  did  not  make  bet- 
ter speed.  The  records  showed  a  production 
of  500  impressions  per  hour  for  each  press. 
The  presses  were  easily  capable  of  1000  per 
hour.  Investigation  showed  that  the  presses 
were  idle  half  the  time  and  that  the  cost  sys- 
tem had  failed  to  record  this  fact  but  had 
charged  up  all  the  time  (idle  and  productive) 
to  the  periodical.  By  a  little  extra  sales  ef- 
fort another  periodical  was  secured  with  a 
publication  date  that  enabled  the  presses  to  be 
used  continually  on  productive  work. 

Timeliness  is  also  essential.  The  manu- 
facturer wants  to  know  the  standing  of  work  in 
his  production  departments  this  week — so  that 
he  may  plan  operations  for  next  week.  He 
wants  to  know  the  cost  of  production  now,  so 
that  he  may  regulate  his  prices  in  time  to 
benefit  by  the  knowledge.  He  wants  to  know 
the  moment  a  new  order  for  material  must  be 
placed. 

The  more  complex  and  involved  a  record 
is,  the  greater  the  expense  of  it.  Complicated 
records  cost  time  in  the  making  of  them,  and 
they  also  call  for  an  unusual  amount  of  effort 
and  mental  concentration  on  the  part  of  the 
person  consulting  them.  SIMPLICITY  is  almost 
as  essential  as  accuracy.  And  this  applies  not 
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only  to  the  record  itself,  but  to  the  method  of 
filing.  Where  symbols  are  used  they  should 
be  such  as  can  readily  be  remembered. 

Finally,  the  records  must  be  ADEQUATE. 
That  is  to  say,  they  must  give  all  necessary 
information.  This  does  not  mean  that  every- 
thing about  the  subject  must  be  down  on  the 
record  card.  It  does  mean  that  no  important 
question  be  left  unanswered.  Abbreviations 
may  be  freely  used,  provided  their  meaning  is 
clear.  It  is  quite  possible,  as  succeeding  chap- 
ters will  show,  for  a  record  to  be  both  brief 
and  adequate. 

A  certain  stove  manufacturer  in  Pennsyl- 
vania had  an  experience  which  exemplifies 
what  may  happen  if  the  records  are  inade- 
quate.   Four  models  of  stoves 

When  Records  were  manufactured  in  his  f ac- 
Were  Inadequate  _        t1.  .       ,  1 

tory.    1  he  selling  price  of  each 

was  fixed  on  the  basis  of  estimated  costs,  and 
the  manufacturer  depended  on  the  financial 
statements  which  he  received  from  his  ac- 
counting department  to  show  whether  or  not 
he  was  making  money.  Month  after  month 
these  statements  showed  a  slightly  declining 
profit,  but  increasing  sales.  This  was  rather 
disturbing.  It  seemed  reasonable  to  the  manu- 
facturer to  expect  an  increase  in  profit  as  his 
sales  increased.  He  had  an  expert  investiga- 
tion made,  and  it  showed  that  while  he  was 
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making  money  on  three  stoves,  he  was  losing 
money  on  the  fourth  model.  Moreover,  this 
fourth  model,  because  of  its  cheap  price,  was 
selling  in  large  quantities,  thereby  increasing 
the  total  of  sales.  Naturally,  the  more  this 
fourth  model  sold,  the  less  the  monthly  profits. 
Had  the  monthly  statement  submitted  by  the 
accounting  department  been  itemized  to  show 
returns  on  each  model  separately,  the  manu- 
facturer would  have  seen  the  situation  imme- 
diately and  taken  steps  to  remedy  it. 

Business  records,  in  general,  are  of  two 
kinds:  (i)  financial  and  (2)  statistical.  The 
financial  records  are  the  records  of  the  buying 
and  selling  transactions  of  the 
company  and  records  of  its  re-  fK££«  W* 
sources,  liabilities,  profit  and 
loss.  These  are  the  records  with  which  the 
bookkeeper  and  accountant  have  to  do.  They 
concern  the  practical  production  man  only  in- 
directly. The  statistical  records,  on  the  other 
hand,  are  those  that  keep  tabs  on  the  various 
factors  that  enter  into  production.  They  are 
of  direct  interest  and  value  to  the  production 
man.  They  aid  him  in  eliminating  waste, 
guiding  production  toward  the  goal  of  100  per 
cent  output,  controlling  costs.  Without  statis- 
tical records,  the  manager  would  have  to  guess 
at  the  line-up  of  work  in  the  plant,  and  the 
foreman's  memory  would  be  his  only  guide  as 
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to  what  jobs  were  to  be  done  in  his  depart- 
ment, how  they  were  to  be  turned  out,  what 
materials  were  to  be  used,  and  when  they 
were  to  be  completed.  Certain  statistical  rec- 
ords are  absolutely  necessary  to  economy  and 
smoothness  of  production. 

The  way  to  determine  what  records  are  nec- 
essary is  to  analyze  the  functions  of  the  busi- 
ness and  note  what  records  are  needed  to  keep 

performance  of  the  functions  up  to 
What  Records      .      «.  «     .  ,      ■      rpU  . 
Are  Necessary    the  highest  level.    There  is  one 

function  that  is  universal  to  all 
business.  It  is  the  function  of  earning  money 
for  its  owners — of  making  a  profit.  The  fac- 
tory makes  a  profit  by  producing  goods  which 
will  sell  at  a  price  greater  than  the  cost  of 
production.  It  is  clear  that  whatever  tends 
to  reduce  the  cost  of  production  is  an  advan- 
tage to  the  factory.  If  its  production  costs 
are  lowered,  it  can  either  earn  a  larger  profit 
on  each  finished  product  it  sells,  or  it  can  cut 
its  price  and  so  win  customers  from  its  com- 
petitors and  thus  earn  a  larger  profit  by  pro- 
ducing and  selling  a  larger  output.  Necessary 
records  are  those  which  assist  the  factory  to 
cut  down  wastage  and  eliminate  weaknesses, 
thus  enabling  it  to  produce  its  goods  at  the 
lowest  possible  cost  and  to  fix  its  selling  price 
with  knowledge,  instead  of  by  guesswork. 
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Such  records  should  be  efficient  aids  to  the 
production  man  in: 

1.  Maintaining  the  efficiency  of  labor. 

2.  Preventing  waste  and  dishonesty. 

3.  Keeping  track  of  fixed  assets. 

4.  Maintaining  the  efficiency  of  mechanical 
equipment. 

5.  Keeping  production  in  step. 

6.  Controlling  costs. 

When  a  plant  has  a  system  of  records  which 
keeps  its  management  accurately  informed  on 
these  matters,  production  can  be  carried  for- 
ward with  confidence.    Such  a  plant 
is  able  to  give  customers   definite  ^^^ence 
promises  of  delivery,  for  its  work  on  Recorjs 
moves  along  according  to  schedule 
and  it  knows  just  what  it  can  do.    It  can  bid 
on  a  contract  or  name  a  price  without  guess- 
ing, for  it  knows  its  costs.   It  can  take  advan- 
tage of  favorable  market  conditions  to  stock 
its  stores  room;  it  can  distribute  its  orders  so 
as  to  make  operations  more  uniform,  and 
therefore  give  steady  employment  to  labor;  it 
can  keep  its  plant  "up  to  scratch"  and  its  capi- 
tal investment  unimpaired.    Its  foremen  and 
other  industrial  executives  find  their  work 
moving  ahead  more  smoothly  and  with  less 
fuss  and  waste,  because  their  operations  are 
not  dependent  on  mere  memory  or  haphazard 

[V— 2] 
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guesswork,  but  are  guided  at  every  step  by  the 
known  facts  as  plainly  shown  in  the  records. 

One  important  group  of  factory  records  not 
touched  upon  in  this  Unit  is  the  system  of  per- 
sonnel or  employment  records.  They  have 
been  treated  in  detail  in  Unit  III,  and  repeti- 
tion here  is  unnecessary;  but  it  should  be  borne 
in  mind  throughout  how  important  a  factor 
in  plant  efficiency  the  personnel  records  are. 
They  aid  the  management  directly  in  fitting 
men  into  the  work  for  which  the  men  are  best 
adapted,  not  to  speak  of  their  assistance  in  re- 
ducing labor  turnover. 

Good  operation  and  good  management  are 
so  much  a  matter  of  having  and  following  cor- 
rect records,  that  the  modern  factory  recog- 
nizes the  function  of  record  keeping  as  an  es- 
sential element  in  successful  production  work. 
Business  records  are  no  longer  the  exclusive 
concern  of  some  routine  bookkeeper  or  special- 
ized bookkeeping  department,  but  are  vital  in 
the  shop  office  and  in  the  operating  depart- 
ments as  well  as  in  the  executive  offices.  The 
following  chapters  will  treat  of  the  various 
kinds  of  records  that  aid  the  production  execu- 
tive efficiently  in  the  performance  of  the  six 
functions  enumerated. 


Ill 


Maintaining  Efficiency  of  Labor 

TIME  is  an  asset  just  as  truly  as  a  piece  of 
machinery  or  a  carload  of  coal  or  a  bar- 
rel of  lubricating  oil  is  an  asset.  Only 
by  handling  efficiently  our  time,  and  the  time 
of  those  under  our  supervision,  can  we  make 
the  best  use  of  equipment,  material,  and  sup- 
plies, and  really  turn  out  goods  efficiently.  In 
fact,  the  greatest  item  of  cost  in  most  manu- 
factured goods  is  labor.  There  is  nothing 
that  can  run  up  production  costs  so  rapidly  as 
the  slothful  worker. 

When  a  foreman  or  other  industrial  execu- 
tive employs  a  worker  or  a  group  of  workers, 
he  is  buying  an  asset  that  can  be  realized  on 
only  by  making  good  use  of  the  work- 
time  thus  purchased.    Of  course  he  has  Time  as 
not  bought  the  employee;  what  he  has 
bought  is  the  man's  time.  Just  as  money  may 
be  wasted  in  buying  poor  raw  material,  or  in 
careless  handling  of  the  material  after  it  is 
bought,  so  a  great  deal  of  money  can  be  lost 
through  failure  to  handle  this  valuable  asset, 
time,  efficiently.   There  is  certainly  no  more 
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necessary  function  in  modern  industry  than 
that  of  maintaining  the  efficiency  of  labor. 

The  maintaining  of  labor  efficiency  begins 
in  the  employment  office,  with  the  selection  of 
applicants  for  jobs.  But  we  take  it  for  granted 
that  adequate  employment  records  have  been 
accepted  and  installed,  and  shall  consider  in 
this  chapter  only  the  records  that  deal  with 
the  use  of  labor  after  it  has  been  procured. 

Labor  records  must  perform  two  functions : 
(i)  record  time  spent,  and  (2)  record  work 
performed.   Of  every  worker's  day  or  job,  the 
production  executive  wants  to 
Two  Functions  of    know  these   twQ   things:  (1) 
Labor  Records         _  _  .  ©       \  / 

How  much  time  was  spent  on 

the  work.  (2)  How  much  output  was  actually 
produced  within  the  time. 

Time  is  a  factor  of  first  importance  in  labor 
records,  though  in  some  plants  where  piece- 
rate  systems  are  the  rule  this  is  not  fully  rec- 
ognized. Whether  a  worker  is  being  paid  by 
the  hour  or  by  the  piece  all  wage  records 
must  eventually  be  translated  into  time  rec- 
ords. This  is  true  because  the  plant  in  which 
the  worker  works,  the  machinery  and  other 
equipment  that  he  uses,  are  all  items  that  en- 
ter into  production  costs,  and  there  is  no  sim- 
ple way  of  keeping  track  of  such  expenses 
other  than  a  record  of  them  by  the  hour. 
Therefore,  the  last  analysis  of  labor  cost  is 
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always  a  record  of  hours.  Usually  it  is  a  rec- 
ord of  "one-man  hours" — that  is,  the  total 
number  of  hours  spent  by  all  workers  lumped 
together  as  though  one  man  had  labored  all 
these  hours  in  a  given  period,  say  a  week  or  a 
month. 

The  hour  is  chosen  as  the  unit  because  there 
is  no  such  thing  as  a  standard  working  day. 
And  where  overtime  is  paid,  it  is  a  simple 
matter  to  multiply  the  overtime  hours  by  \y2 
or  2  (or  whatever  the  overtime  rate  is)  and 
thus  reduce  all  hours  to  a  standard  for  com- 
parison. This  is  in  accordance  with  the  fun- 
damental rule  that  records  be  simple. 

Time  affects  productivity  and  profits,  and, 

therefore,  the  ability  of  the  manufacturer  to 

pay  wages.  Unless  hours  for  starting  work  are 

observed,  the  factory  is  suffering  a 

money  loss  as  real  as  when  material  How  Time 

Affects 

is  spoiled  or  lubricating  oil  spilled  Productivity 
on  the  floor.  Five  minutes  late  in  the 
morning  may  not  seem  serious.  But  suppose 
five  hundred  employees  are  five  minutes  late, 
the  time  lost  is  equivalent  to  an  entire  week  of 
worktime  of  one  man.  In  addition  to  the 
waste  of  wages,  there  is  idle  machinery  oc- 
cupying floor  space  on  which  taxes  or  rent  is 
paid  and  representing  a  money  investment  on 
which  interest  is  paid;  the  power  is  on,  from 
which  no  benefit  is  derived;  overhead  ex- 
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penses  of  various  kinds  are  going  ahead,  and 
production  is  temporarily  suspended.  More- 
over, one  man's  tardiness  often  delays  the  work 
of  an  entire  gang.  In  a  copper-rolling  mill, 
if  two  men  are  late  five  minutes  the  rest  of  the 
crew  of  twenty-five  men  have  to  stand  around 
waiting  for  them,  and  the  total  time  lost  is 
twenty-five  times  five  minutes,  which  is  more 
than  two  hours.  If  every  man  could  realize 
that  the  time  he  wastes  is  cutting  down  his 
industrial  efficiency  and  wage-earning  capac- 
ity, there  would  be  less  indifference  to  the 
value  of  five  minutes. 

Moreover,  without  stated  times  for  begin- 
ning and  ending  work,  there  can  be  no  effec- 
tive planning,  no  control  of  production,  no 
teamwork. 

Since  the  time  element  is  so  important,  some 
system  of  keeping  account  of  the  arrival  and 
departure  of  employees  is  necessary.  Perhaps 


The  Check  System  that  which  makes  use  of  the 


factory,  the  workman  is  given  a  brass  check 
as  he  enters  the  plant  in  the  morning;  and  on 
reaching  his  department  he  hooks  the  check 
on  a  board  opposite  his  name.  In  another 
plant,  the  board  is  placed  on  the  entrance,  and 
the  employee  takes  his  numbered  check  from 


the  oldest  of  these  systems  is 


of  Keeping  Labor 
Records 


TIME  CHECK.  This  system 
is  variously  applied.    In  one 
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the  board  as  he  enters.  When  the  signal  for 
starting  work  is  given  the  timekeeper  notes 
which  checks  are  still  on  the  board,  and  rec- 
ords the  absences.  During  working  hours 
each  employee  keeps  his  check,  hanging  it  on 
the  board  as  he  passes  out  at  quitting  time. 
Thus,  the  presence  of  a  check  on  the  board  in- 
dicates that  the  workman  identified  with  that 
check  is  out.  By  consulting  the  checkboard 
at  any  time,  the  timekeeper  or  foreman  can 
tell  who  is  absent. 

Another  primitive  system  dispenses  with 
checks  altogether.  As  the  workmen  enter  the 
plant,  each  man  calls  his  number  or  name,  and 
the  timekeeper  keeps  tabs  on  his  list.  For 
those  tardy,  the  time  of  arrival  is  noted.  It 
is  then  easy  to  see  by  the  blanks  who  are  ab- 
sent. 

While  these  systems  have  proved  fairly  sat- 
isfactory in  small  plants,  they  are  subject  to 
various  criticisms.  Checks  are  easily  lost  or 
misplaced.  Timekeepers  are  but  human,  and 
may  occasionally  make  an  error  in  entering  a 
record.  Even  the  most  careful  will  some- 
times be  accused  by  a  disgruntled  offender  of 
"making  mistakes."  A  system  that  will  auto- 
matically and  mechanically  make  a  record  of 
arrivals  and  departures  puts  an  end  at  once 
to  all  such  controversies,  and  at  the  same  time 
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considerably  reduces  the  expense  of  timekeep- 
ing. 

Such  a  system  is  provided  by  the  time- 
recording  CLOCKS  which  have  come  into 
wide  use  within  the  past  few  years.  They 

n  f  vary  in  details  of  operation.  Some 
J  he  Recording  ,   «      .  .  ,  . 

Clock  record  the  time  upon  a  tape  within 

the  clock.  Others  print  the  time 
upon  a  card.  But  with  all  types,  each  em- 
ployee records  his  own  time  as  he  enters  or 
leaves.  There  can  be  no  dispute  or  difference 
of  opinion  as  to  the  accuracy  of  the  record, 
since  it  agrees  with  the  time  which  he  reads 
upon  the  face  of  the  clock  as  he  registers. 
Moreover,  the  record  is  typed  upon  the  card 
or  tape,  and  is  more  legible  than  the  average 
handwriting. 

The  correct  place  for  the  recording  clock 
is  within  or  directly  at  the  entrance  to  the 
operating  departments — not  at  the  entrance  to 
the  plant  which  may  be  a  full  three  or  five 
minutes  distant  from  the  actual  manufactur- 
ing. The  machinery  starts  at  the  opening 
hour,  and  the  on-time  workman  should  be  at 
his  place  at  that  hour,  not  just  ringing  in  at  a 
clock  six  hundred  feet  away. 

The  clock  or  tape  is,  however,  a  limited 
record.  It  tells  absences  and  tardiness,  and 
the  number  of  hours  spent  within  the  plant; 
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but  it  does  not  show  how  much  of  this  time  is 
spent  in  actual  work. 

It  is  important  for  many  reasons  that  the 
factory  management  have  an  account  of  how 
its  workmen  use  their  work-time.  It  is  im- 
portant to  know  how  much  of  the  time  spent 
within  the  factory  is  really  productive. 

Various  schemes  have  been  used  to  keep  tabs 
on  time  within  the  operating  departments.  In 
some,  the  workman  simply  tells  the  timekeeper 
how  long  the  job  has  required,  and 
the  timekeeper  notes  this  oral  re-  TimelspL?* 
port  on  his  time  sheet.  In  other 
systems  the  workman  makes  out  a  written  re- 
port at  the  end  of  the  day  or  upon  completion 
of  the  job.  Such  methods  leave  too  much  to 
the  memory,  and  recording  the  use  of  time 
after  the  work  has  been  completed  is  too  of- 
ten a  matter  of  guesswork.  Where  the  work- 
man himself  is  left  to  fill  out  his  time  slips, 
there  is  a  natural  temptation  to  make  as  good 
a  showing  as  possible.  If  some  of  the  jobs  take 
longer  than  conditions  seem  to  warrant,  there 
is  the  temptation  to  balance  the  time  more 
evenly  among  the  various  jobs.  This  defeats 
one  of  the  main  purposes  of  the  records — 
namely,  to  ascertain  the  labor  cost  of  each  unit 
of  production. 

Such  a  practise,  moreover,  works  to  the  in- 
jury of  the  worker  himself.   Suppose,  for  ex- 
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ample,  a  certain  reaming  operation  required 
more  time  than  the  worker  thought  it  should, 
Danger  in         whereas  other  reaming,  because 
Leaving  Time-    of  the  simplicity  of  the  operation, 

recordmg  to  was  ^ont  -m  exceptionally  good 
the  Workman       .  _  .     f    .       J  & 

time.  By  "fixing"  his  work  re- 
ports so  that  the  simple  operation  was  shown 
to  have  required  slightly  more  time  than  it 
actually  did,  and  the  difficult  operation  slight- 
ly less,  the  workman  might  seem  to  make  a  bet- 
ter showing.  But  if  later  he  were  assigned  a 
big  job  of  the  difficult  reaming  to  do,  and  were 
expected  to  finish  it  on  the  basis  of  the  record 
he  had  previously  reported,  you  can  see  where 
he  would  come  out.  There  would  now  be  no 
chance  to  even  up  a  lean  job  by  borrowing 
from  a  fat  one,  because  in  this  case  the  whole 
job  would  be  lean.  Absolute  honesty  in  mak- 
ing records  is  essential  to  efficiency. 

The  way  to  safeguard  the  accuracy  of  time 
records  is  to  take  the  responsibility  for  record- 
ing them  out  of  the  hands  of  the  operatives. 
This  is  no  reflection  on  the  workman,  but  is 
simply  an  application  of  the  principle  of  spe- 
cialization. Relieved  of  responsibility  for 
keeping  tally  on  his  time,  the  workman  can 
concentrate  on  his  job  and  thus  make  the  full- 
est use  of  his  time.  Moreover,  one  central  au- 
thority in  the  department  or  work  room  is  held 
accountable  for  the  accuracy  of  all  time  rec- 
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ords,  and  this  fixing  of  responsibility  is  a  fur- 
ther gain  in  efficiency. 

The  job-ticket  system  is  used  by  many  mod- 
ern plants  in  recording  work  time.    For  each 
job  assigned  to  a  workman,  a  JOB  TICKET  is 
made  out  by  the  foreman,  or  by  a 
clerk  in  the  shop  office,  indicating  the  ^™  Ticket 
nature  of  the  operations  to  be  per- 
formed, material  to  be  used,  and  giving  other 
instructions.  When  the  work  is  given  out,  the 
time  is  stamped  on  this  ticket;  and  when  the 
work   is   returned  com- 
pleted, the  return  time  is 
similarly  stamped.  Thus, 
the  job  ticket  shows  on  its 
face  an  exact  record  of 
when  the  work  was  started 
and  when  it  was  com- 
pleted, and  the  calculation 
of  time  spent  is  a  simple 
matter. 

One  waste  which  exact 
time  records  tend  to  elim- 
inate is  lost  time  be- 
tween jobs.  The  job  ticket 
shows  up  in  unmistakable 
figures  when  the  work  was  issued  and  when  it 
was  returned,  and  there  is  no  chance  of  con- 
cealing idle  moments  between  jobs. 

In  one  plant  of  considerable  size,  the  men 


The  Job  Ticket  shows  up 
Waste. 
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themselves  called  attention  to  time  waste 
which  was  hurting  both  employer  and  em- 
ployee. The  workmen  were  required  to  call 
at  the  stores  room  for  material  and  secure  tools 
from  the  tool  room,  as  well  as  return  finished 
stock  and  tools  at  the  completion  of  the  job. 
It  was  not  unusual  to  see  half  a  dozen  men 
awaiting  their  turn  at  the  store  room.  The 
shop  was  operated  on  a  piecerate  basis,  and 
there  were  many  complaints  from  the  work- 
men who  chafed  under  this  idleness  and  the 
curtailed  earnings  which  it  involved. 

If  you  pass  through  that  plant  today  you 
will  find  a  new  system  in  operation.  The  men 
are  at  their  machines.  You  will  notice  at  con- 
venient positions  throughout  the  shop  boxes 
with  transparent  sides  of  glass  so  that  the 
contents  are  readily  visible.  Beside  each  box 
is  a  check  board  marked  "Work-Wanted 
Cards."  On  the  board  are  hooks  bearing 
cards  upon  which  are  the  check  numbers  and 
names  of  the  operators  in  that  section.  When 
a  workman  gets  within  fifteen  minutes  of  the 
completion  of  his  job  he  takes  his  card  from 
the  board  and  drops  it  in  the  box,  returning 
immediately  to  his  machine.  A  floor  messen- 
ger who  is  constantly  on  the  lookout  for  such 
cards,  sees  it  in  the  transparent  box,  takes  it  out 
and  delivers  it  to  the  foreman.  That  card  tells 
the  foreman  that  the  workman  whose  name 
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and  number  are  stamped  thereon  will  finish 
his  job  within  fifteen  minutes.  So  he  assigns 
him  a  new  job.  The  clerk  makes  out  a  job 
ticket,  sending  it  to  the  stores  room  where  the 
necessary  material  is  made  ready  and  the  nec- 
essary tools  issued.  All  are  delivered  by  mes- 
senger to  the  operator,  usually  reaching  him  a 
few  minutes  before  the  old  job  is  finished.  As 
soon  as  the  old  job  has  been  taken  away,  the 
work-wanted  card  is  replaced  on  the  board. 

This  scheme  has  proved  wonderfully  suc- 
cessful. It  has  increased  production  by  per- 
mitting the  producer  to  stick  to  his  machine. 
As  a  refinement  upon  the  original  idea,  floor 
wagons  fitted  with  shelves  are  now  used  by  the 
messenger  to  deliver  the  new  work  and  re- 
turn the  old.  With  these  wagons  it  is  pos- 
sible to  carry  as  many  as  a  dozen  jobs  in  either 
direction.  One  wagon  serves  seventy-five  men. 

Complaints  are  no  longer  heard.  Produc- 
tion has  been  increased.  The  interests  of  both 
employer  and  employee  have  been  bettered. 
Incidentally  it  was  one  of  the  workmen  who 
thought  of  this  scheme  and  suggested  it  to  his 
foreman — with  results  as  described.  That 
workman  was  generously  rewarded  by  the 
company  for  his  alertness  and  clear  thinking. 

Such  records  as  the  job  ticket  perform  the 
second  function  of  good  labor  records — name- 
ly, keep  track  of  output.   We  shall  see  in  a 
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later  chapter  how  they  enable  us  to  control 
labor  costs.  They  have  a  third  valuable  func- 
tion to  perform — and  that  is  to 

Records  as  guide  in  the  making  of  wage  or 
Guides  to  .         A        -         ,°         .  6  . 

Standardization  piecerate  scales  and  in  maintain- 
ing differentials  between  jobs, 
workers,  industries,  and  industrial  centers. 
They  can  serve  as  such  a  guide,  of  course,  only 
when  intelligently  used  by  the  production  ex- 
ecutive. 

It  is  important  to  both  employer  and  em- 
ployee that  standards  of  labor  productivity  be 
known.  To  the  employer  it  is  important,  be- 
cause it  enables  him  to  control  labor  costs.  To 
the  employee  it  is  important  because  it  enables 
him  to  prove  his  superiority  over  an  inefficient 
or  less-skilled  worker.  Moreover,  these  rec- 
ords which  show  in  accurate  figures  a  man's 
output  give  him  a  sense  of  his  own  importance 
and  value  in  industry.  One  of  the  few  disad- 
vantages of  industrial  teamwork  is  the  fact 
that  where  the  team  is  large,  the  individual 
is  often  lost  sight  of,  he  merges  into  the  mass, 
and  loses  his  sense  of  personal  achievement. 
By  means  of  work  records  each  man  is  lifted 
above  the  mass,  and  is  shown  a  picture  of  what 
he  has  accomplished,  what  he  has  failed  to  ac- 
complish, and  of  how  he  stands  in  comparison 
with  the  other  men. 

The  great  need  is  better  use  of  labor  records. 
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Many  concerns  have  excellent  time-recording 
and  job-recording  systems,  but  make  little  use 
of  them.  Some  of  these  concerns  never  realize 
the  opportunity  that  these  records  give  them 
to  take  their  workers  into  their  confidence  and 
stimulate  a  greater  teamwork.  When  the 
workers  understand  that  wages,  piecerates,  dif- 
ferentials, time-requirements,  and  other  con- 
ditions of  their  employment  are  not  deter- 
mined by  whim  or  favoritism  or  a  desire  to 
"drive"  them,  but  by  records  that  are  backed 
by  reason,  then  the  efficiency  that  comes  from 
willing  work  will  be  mightily  encouraged.  In 
fact,  such  records  are  the  chief  tool  of  the  in- 
dustrial executive  as  he  faces  the  problems  of 
the  future. 


IV 


Preventing  Waste  and  Dishonesty 

IN  addition  to  his  time,  the  industrial  as- 
sets with  which  the  worker  deals  most 
intimately  are  the  materials,  supplies, 
and  tools  intrusted  to  him  in  the  course  of  his 
work.  These  represent  a  considerable  money 
value  to  the  factory,  and  it  can  be  readily  seen 
that  their  waste  or  loss  through  any  cause  may 
be  a  serious  drain  on  the  resources  of  the  plant, 
and  a  handicap  to  its  efficiencyo 

Materials,  supplies,  and  tools  are  commonly 
classified  as  "liquid"  assets,  to  distinguish  them 
from  the  so-called  "fixed"  assets — the  plant 
and  its  equipment.   The  liquid  assets  are 
^Assets     a*so  sometimes  called  the  "going"  or  "cur- 
rent" assets,  because  they  are  constantly 
being  used  up  in  the  process  of  production. 
They  are  literally  flowing  from  one  form  and 
condition  to  another,  as  the  work  progresses 
through  the  factory. 

The  first  records  of  liquid  assets  are  those 
that  affect  and  control  their  purchase.  Effi- 
cient purchasing  is  dependent  on  a  correct 
requisition  system,  in  which  the  responsible 
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production  men  fully  and  accurately  and  in 
good  time  indicate  their  prospective  require- 
ments of  materials,  supplies,  and  tools.  But 
beyond  this,  the  production  man  has  little  to 
do  with  purchasing  records,  so  we  shall  not 
undertake  to  go  into  them  here. 

The  best  modern  practise  is  to  require  that 
all  goods  purchased  go  first  to  the  stores  de- 
partment, even  when  the  requisition  calls  for 
delivery  to  a  certain  foreman  or  workman. 
This  is  done  in  order  that  proper  records  may 
be  made,  both  of  the  receipt  of  the  article  and 
of  its  entry  into  the  processes  of  manufacture. 
It  is  naturally  an  advantage  to  have  all  issu- 
ance of  material,  supplies,  and  tools  central- 
ized in  a  responsible  stores  department. 

Here,  as  everywhere  else  in  industry,  rec- 
ords are  an  essential  element  in  maintaining 
plant  efficiency,  safeguarding  the  assets  against 
carelessness,  extravagance,  and  pilferage,  and 
properly  accounting  in  the  cost-finding  system 
for  all  material,  supplies,  and  tools. 

It  is  remarkable  how  lightly  the  average 
man  in  industry  regards  the  value  of  material. 
The  same  person  who  will  take  pains  to  pick 
up  a  copper  cent  from  the  floor 
and  hand  it  back  to  the  man  who  ^Waltf^ 
dropped  it,  will  carelessly  mutilate 
or  destroy  a  piece  of  copper  worth  many  times 
the  value  of  the  coin.   In  most  cases,  there  is 
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no  thought  of  dishonesty  in  the  mind  of  the 
man  who  wastes  material ;  it  is  simply  that  he 
does  not  realize  that  material  represents  so 
much  actual  money  belonging  to  the  plant. 
The  average  production  man  sees  materials  of 
many  kinds  all  about  him  in  the  plant.  He 
works  with  certain  materials  every  day;  it  is 
easy  for  him  to  get  as  much  of  them  as  he 
needs  for  his  job.  His  familiarity  with  these 
materials,  and  his  freedom  to  use  them,  make 
him  forget  their  value.  He  will  often  handle 
them  carelessly,  misuse  them,  and  waste  them 
in  various  other  ways. 

Only  by  installing  proper  records  and  in- 
sisting strictly  on  their  use,  can  the  modern 
factory  overcome  this  almost  universal  ten- 
dency of  human  nature. 

Usually  the  simplest  method  of  keeping 
track  of  stores  is  that  which  uses  a  BAL- 
ANCE OF  STORES  SHEET,  sometimes  called 

the  "going"  inventory.   It  is  sim- 
The  Balance  of       *  t    •         .  e 

Stores  Sheet        PlY  a  Perpetual   inventory  of 

all  assets  for  which  the  store- 
keeper is  responsible.  By  its  system  of  maxi- 
mum and  minimum  control  it  shows  when 
stock  is  getting  low,  and  so  shows  the  stores 
department  when  to  draw  requisitions  for  new 
stock. 

By  means  of  this  record,  provided  of  course 
that  the  entries   are   properly  made  and 
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checked,  it  is  possible  to  tell  at  any  time  the 
inventory  value  of  materials.  All  that  is  nec- 
essary is  to  draw  off  the  balances  from  the 
various  card  or  loose-leaf  records  and  total 
them. 

A  separate  sheet  may  be  used  for  each  ma- 
terial carried  in  stock.  At  the  top  of  the  sheet 
is  noted  the  minimum  amount  of  material  to 
be  kept  available  for  use.  When  the  quantity 
falls  to  this  minimum  it  is  time  to  issue  a  requi- 
sition for  more,  the  amount  required  being 
shown  at  the  top  of  the  sheet.  When  the 
requisition  is  written,  the  amount  and  date  are 
entered  in  columns  under  the  heading  "stores 
ordered,  but  not  yet  delivered."  When  infor- 
mation is  received  from  the  purchasing  de- 
partment that  the  material  has  been  ordered, 
the  purchase  order  number  and  date  set  for 
delivery  are  also  recorded.  The  date  and 
quantity  ordered  are  then  entered  in  the  col- 
umn under  the  heading  "stores  available." 
When  the  purchase  arrives,  new  entries  are 
made.  The  quantity  received  is  deducted 
from  the  total  in  the  column  "stores  ordered, 
but  not  yet  delivered,"  and  is  added,  with  date, 
in  the  column  "stores  on  hand." 

In  setting  aside  stores  for  use  on  a  particu- 
lar job,  the  amount  apportioned  and  the  date 
are  entered  in  the  column  "stores  apportioned 
to  an  order  but  not  yet  issued  from  stores 
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room,"  and  this  amount  subtracted  from  the 
column  "stores  available."  When  the  stores 
are  actually  issued  and  pass  from  the  stores 
room  to  the  workroom,  the  amount  is  sub- 
tracted from  the  columns  "stores  on  hand" 
and  "stores  apportioned." 

Thus,  the  balance  of  stores  sheet  shows  at 
any  time  the  exact  standing  of  stores.  It  shows 
(i)  stores  ordered  but  not  yet  delivered,  (2) 
stores    available,    (3)    stores  on 
fnvenf'r**'*1    ^an<^>  (4)  stores  apportioned.  Every 
of  Stores        ^me  stores  are  added  to  or  sub- 
tracted   from    any   one   of  these 
groupings,  the  change  is  entered  at  once 
on  the  sheet.    So  its  record  is  always  up-to- 
date — a  sure  index  of  the  condition  of  the 
stores  department — a  perpetual  inventory  of 
stores. 

In  some  cases  a  "schedule"  column  is  added. 
As  soon  as  a  certain  production  is  scheduled 
to  be  run,  the  quantity  of  material  required 
for  it,  is  entered  in  this  column.  The  use  of  a 
schedule  column  for  materials  regularly  used 
in  production  will  guard  against  over-order- 
ing during  a  period  of  slack  business  as  well 
as  against  unexpected  shortages. 

Whenever  the  stores  room  issues  stores  it 
must  have  a  requisition  for  the  amount.  This 
form  of  requisition  is  commonly  called  a 
STORES  ISSUE.    It  is  also  called  a  material 
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The  Requisition 
or  Stores  Issue 


requisition.    As  soon  as  received,  the  stores 
issue  is  forwarded  to  the  balance  of  stores 
clerk  to  enter  on  his  record.  By 
this  means  each  column  of  the 
balance  of  stores  sheet  is  kept 
continuously  balanced.   The  minimum  quan- 
tity of  material  to  keep  in  stock  and  the 
amount  to  order  when  the  available  stock 
reaches  a  minimum  must 
be  constantly  watched  and 
frequently  revised  to  meet 
the  changing  conditions  in 
the  factory. 

The  requisition,  or  stores 
issue,  is  the  storekeeper's 
receipt  for  what  he 
hands  out.  The  sum  total 
of  requisitions  for  the 
day  must  equal  the  sum 
total  of  material  drawn 

Too  often  the  ReqSon  OUt  that  ^  !t  1§  ^ 
is  treated  like  a  poor  friend-  to  See  how  Such  a  System 

Iess  wai  safeguards  material  in  the 

stores  room.  It  is  impossible  for  some  dis- 
honest employee  in  that  department  to  pilfer 
articles  from  stores  without  being  detected. 
It  is  impossible  for  a  too  generous  stores  clerk 
to  hand  out  material  indiscriminately  to  other 
employees.  For  everything  missing  from 
stores  the  clerk  must  show  a  requisition,  and 
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since  the  requisition  must  be  OK'd  by  some 
foreman  or  other  authority  outside  the  stores 
department,  it  is  practically  impossible  for 
him  to  come  into  possession  of  a  requisition 
except  in  the  ordinary  course  of  operations. 

Almost  anyone  in  the  plant  may  be  allowed 
to  draw  up  a  requisition,  but  it  should  be  hon- 
ored only  if  it  has  the  OK  of 


the  foreman  or  other  depart- 
ment head  is  the  one  who  has  the  authority. 
If  the  stores  department  is  unable  to  fill  the 


der,  which  may  be  used  ee 
by  the  seller  to  notify  him  of  the  date  of  ship- 
ment When  this  notification  is  received,  it 
may  be  forwarded  to  the  requisitioned  In 


the  proper  official.  Usually 


How  Requisitions 
are  Handled 


requisition  from  stock,  the 
requisition  will  be  num- 
bered and  its  information 
noted  on  the  stores  sheet. 
One  copy  may  then  be  re- 
turned to  the  requisitioner 
as  notice  that  the  order 
has  been  placed.  The  other 
copy  will  be  sent  to  the 
purchasing  agent.  The 
purchasing  agent  in  send- 
ing out  his  order  usually 
incloses  a  return  postal  or 
detachable  stub  on  the  or- 


If  you  treat  him  right 
he'll  bring  you  what  you 
need 
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this  way,  the  person  requiring  the  material 
may  be  kept  informed  of  the  progress  of  his 
order. 

A  common  fault  in  writing  requisitions  is  to 
fail  to  give  complete  information  regarding 
what  is  required.  In  many  cases  the  store- 
keeper can  supply  the  information  to  com- 
plete a  requisition,  but  this  should  not  be  ex- 
pected of  him.  Every  requisition  should  be 
complete  and  self-explanatory.  To  get  ma- 
terials promptly  and  satisfactorily  let  your 
requisition  leave  nothing  to  the  imagination 
or  guesswork  of  the  stores  clerk. 

The  balance  of  stores  sheet,  to  be  of  value, 
must  check  with  the  stores  actually  on  hand. 
This  can  be  assured  only  by  care  in  handling 
goods  and  records,  and  in  checking  the 
trials  recor(^s-  Stores  checkers  should  check 
each  day  a  number  of  items  with  the 
balance  sheets  and  bin  tags.  This  is  done  by 
actual  count.  The  items  to  be  checked  should 
be  taken  by  some  irregular  plan  that  will  give 
no  notice  in  advance  of  what  is  to  be  checked 
while  at  the  same  time  it  will  cover  all  ma- 
terials at  sufficiently  frequent  intervals. 

This  checking  system  should  insure  accu- 
racy. It  should  show  that  the  amount  of  ma- 
terial on  hand  is  correctly  recorded  on  the  bin 
tag.  The  bin  tag  record  must  check  with  the 
balance  sheet  and  the  balance  sheet  must  be 
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correct  with  its  entries  and  in  its  additions  and 
subtractions.  A  careless  balance  clerk  has  been 
known  to  enter  the  date  in  the  wrong  column 
and  add  its  numerals  into  the  material  quan- 
tity. The  transposing  of  figures  in  copying  is 
a  common  mistake,  and  must  be  carefully 
guarded  against. 

That  the  balance  of  stores  sheets  may  be 
kept  in  agreement  with  the  actual  stores  has 
been  demonstrated  again  and  again.  In  one 
plant  the  stock  room  inventory  made  by  actual 
count  varied  from  the  records  only  o.oi  per 
cent.  When  such  control  is  maintained  one 
may  rely  on  the  balance  of  stores  sheet  to  keep 
materials  on  hand  up  to  factory  needs. 

Reference  has  been  made  to  "bin  tags." 
These  are  tags  attached  to  each  bin  where 
stores  are  kept,  showing  the  amount  of  ma- 
terial in  the  bins.   Where  large  stocks 
are  carried  And  it  is  necessary  to  have  ft™ Tag 
a  surplus  in  a  larger  or  "master"  bin, 
material  in  the  smaller  bin  must  be  exhausted 
before  it  is  withdrawn  from  the  master  bin, 
and  a  master  bin  tag  should  be  placed  on  the 
regular  bin  with  the  regular  bin  tag.  This 
master  tag  should  show  the  location  and 
amount  of  surplus  supply.   As  this  supply  is 
drawn  upon  to  replenish  the  regular  bin,  the 
record  must  be  corrected  upon  both  tags.  It 
is  an  important  part  of  the  storekeeper's  job 
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to  see  that  the  bin  tags  are  correctly  filled  out 
and  that  the  amount  of  stores  on  hand  agrees 
with  the  record  upon  the  tag. 

In  classifying  materials  for  handling  and 
recording,  it  is  an  advantage  to  use  symbols. 
The  symbols  serve  as  standard  abbreviations 
in  written  records,  insure  the  use  of 

Symbols  °^  on^  one  name  f°r  the  material,  and 
assist  in  storing  and  finding  goods  ac- 
cording to  classification.  Each  kind  of  stores 
should  have  its  own  classification  after  some 
logical  and  easily-remembered  plan.  The 
symbols  should  be  such  as  to  avoid  conflict  or 
confusion. 

Numerical  symbols  are  sometimes  used.  In 
this  system  each  class  of  article  is  given  a  num- 
ber. A  disadvantage  here  is  the  fact  that  there 
is  nothing  to  assist  the  memory  in  recalling 
the  symbol.  One  must  refer  to  the  classifica- 
tion lists  frequently  in  entering  the  less  com- 
mon materials. 

The  so-called  Mnemonic  system  overcomes 
this  difficulty  by  making  the  symbol  of  the 
initial  letters  of  the  material.  Thus,  in  a  sym- 
bol consisting  of  three  letters  the  first  letter 
might  be  S  for  steel,  the  second  letter  T  for 
tool,  and  the  third  letter  R  for  round;  giving 
STR,  meaning  round  tool  steel.  This  symbol 
may  be  preceded  by  another  to  indicate  the 
general  class  of  stores,  as  SV-STR,  which  is 
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interpreted:  classified  stores  (S),  for  a  variety 
of  purposes  (V),  round  tool  steel  (STR). 

When  a  letter  system  is  used,  materials  are 
arranged  in  stores  in  alphabetical  order,  but 


They  looked  familiar,  and  he 
found  they  were  castings  from 
his  own  shop 

stock  that  is  most  fre- 
quently called  for  is  put 
in  the  most  accessible  po- 
sitions. Storekeepers  soon 
learn  the  symbols  and 
can  quickly  put  their  hands  on  any  material 
requested. 

What  about  the  material  after  it  leaves  the 
stores  room?  The  requisition  system  is  a  check 
on  the  stores  department  and  safeguards  ma- 
terial there.    But  how  about  material  in  the 
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hands  of  the  workman?  How  may  the  man- 
agement make  sure  that  it  is  not  wasted  or  mis- 
appropriated? 

In  the  first  place,  the  function  of  issuing 
requisitions  should  be  strictly  controlled  by 
the  foreman.  Usually,  when  a  workman  needs 


livery  of  the  material  has  not  already  been 
provided  for),  and  the  foreman  or  his  clerk 
draws  the  requisition.  As  already  explained, 
the  requisition  must  bear  the  OK  of  the  fore- 
man before  it  will  be  honored  by  the  stores 
room. 

In  a  small  department,  it  is  possible  for  the 
foreman  to  keep  in  close  touch  with  the  details 
of  the  various  jobs.  Any  requests  for  ques- 
tionable amounts  of  material  would  arouse  his 
suspicions  at  once,  and  result  in  a  speedy  in- 
vestigation. But  in  a  large  department  this 
personal  check-up  is  hardly  possible.  The 
foreman  may  have  a  hundred  or  more  men  un- 
der him  and  many  machines.  The  signing  or 
initialing  of  a  requisition  then  becomes  a  per- 
functory matter,  and  unless  some  additional 
safeguard  is  provided,  it  is  easily  possible  for 
the  wasteful  or  the  dishonest  workman  to  ob- 
tain more  material  than  his  work  requires. 


Safeguarding 
Material  through 
the  Plant 


material  for  a  job  upon  which 
he  is  working  or  which  he  is 
about  to  begin,  he  makes  his  re- 
quest to  the  foreman  (if  the  de- 
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A  Western  manufacturer  discovered  this  in 

a  rather  convincing  way  one  day  when  he 

passed  a  junk  shop  as  a  wagon-load  of  "junk" 

was  being  unloaded.    He  noticed  jjow  Qne 

that  most  of  the  load  consisted  of  Manufacturer 

brass  pieces.  They  looked  familiar,  Discovered 
,  .  .         .  1     «  Leakage 

and,  stopping  to  investigate,  he 

found  that  they  were  castings  from  his  own 
shop.  Of  course  he  demanded  the  name  of  the 
seller,  traced  the  "junk"  back  to  one  of  his 
factory  employees,  and  after  an  inquiry  which 
disclosed  that  the  man  had  been  engaged  in 
systematic  stealing  from  his  employer  for  a 
series  of  years,  discharged  him.  Then  a  full 
investigation  was  made  of  the  system  which 
allowed  such  a  thing  to  take  place. 

The  industry  was  a  piano  factory.  It  had  a 
requisition  system  in  full  force  throughout  all 
departments  of  the  plant,  but  analysis  showed 
that,  in  its  accounting  of  material  used  in  mak- 
ing parts,  the  system  was  weak.  For  example, 
when  a  primary  operation  was  to  be  per- 
formed, for  which  raw  material  from  the 
stores  room  was  required,  a  job  ticket  was  is- 
sued  describing  the  part  to  be  made  and  the 
operation  to  be  performed.  On  the  strength 
of  this  job  ticket  the  workman  would  then  get 
a  requisition  from  the  foreman's  clerk.  Per- 
haps it  was  a  requisition  for  tubing,  for  screws, 
or  for  brass  castings  of  the  kind  which  the 
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owner  found  at  the  junk  shop.  Whatever  the 
material,  the  workman  specified  the  quantity- 
needed,  the  clerk  made  out  the  requisition,  the 
foreman  initialed  it  as  a  matter  of  course,  and 
on  presenting  the  requisition  to  the  stores 
clerk,  the  workman  got  the  material.  After 
he  had  finished  his  job,  the  workman  would 
turn  his  product  over  to  the  stock  clerk. 

The  weak  spot  in  the  system  lay  right  here. 
There  was  no  check  of  output  against  material. 
The  dishonest  workman  had  simply  got  more 
castings  than  he  needed,  and 

Output  Should  kept  some  of  them  out,  carrying 
Be  Checked  r       ,  *      .  •  u- 

against  Material      one  or  two  a  daY  home  in  his 
overcoat  pocket.    Nobody  sus- 
pected the  stealing,  because  for  every  lot  of 
material  he  withdrew,  he  turned  in  a  lot  of 
finished  stock. 

Under  the  system  which  has  since  been  in- 
stalled in  that  plant,  every  job  ticket  for  a  part 
to  be  made  from  raw  metal  or  castings  calls 
for  a  specific  weight  of  metal.  The  requisi- 
tion is  issued  for  this  weight  only;  and  as  an 
additional  precaution,  the  job  ticket  must  ac- 
company the  requisition  to  the  stores  room. 
When  the  stores  clerk  fills  the  requisition,  he 
initials  the  job  ticket — thus  indicating  that  the 
quantity  of  material  called  for  and  given  out 
'by  him  corresponds  to  the  quantity  speci- 
fied in  the  job  ticket.   When  the  job  is  com- 
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pleted  and  the  finished  parts  go  to  the  stock 
clerk,  he  notes  the  amount  of  material  fur- 
nished to  the  workman  and  then  checks  up 
the  finished  parts  against  this  record.  He  is 
able  to  do  this  by  means  of  a  list  on  which  is 
indicated  exactly  how  many  parts  of  each  kind 
should  be  obtained  from  a  certain  quantity  of 
material.  Thus,  the  workman's  production 
must  check  up  with  the  record  of  material 
delivered  to  him,  and  any  shortage  must  be  ex- 
plained immediately. 

Many  plants  have  found  this  system  success- 
ful. A  New  York  motor  truck  factory  found 
it  necessary  to  adopt  a  somewhat  different  sys- 
tem, due  to  peculiar  circumstances  in  its  manu- 
facturing. Its  production  was  entirely  manu- 
facturing to  order.  An  order  might  consist 
of  one  truck  of  a  special  design,  or  it  might 
call  for  twenty.  In  either  case,  requisitions 
for  material  were  varied  and  numerous. 
Material  issued  from  the  stores  room  could 
not  be  charged  to  part  numbers,  as  was  the 
case  in  the  piano  factory,  for  the  manufactur- 
ing was  not  standardized  on  the  basis  of  the 
production  of  parts.  Each  order  was  separate 
in  itself,  and  all  costs  were  chargeable  to  the 
order. 

So  in  this  plant  a  system  of  budgeting  the 
material  was  devised.  From  the  full  set  of 
blue  prints  for  the  particular  order  to  be 
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manufactured,  a  schedule  of  all  material  re- 
quired is  drawn  up.  This  schedule,  or  BILL  OF 
MATERIAL,  shows  the  contract  or  or- 
der number,  the  goods  to  be  made,  Material 
and  the  date  promised  for  delivery. 
It  contains  a  detailed  list  of  materials  re- 
quired, showing  for  each  material  the  num- 
ber of  the  drawing  calling  for  its  use,  the 
kind  of  material,  the  size  and  quantity.  The 
stores  clerk  is  authorized  to  recognize  requisi- 
tions for  each  order  only  to  the  extent  of  the 
material  shown  upon  his  copy  of  the  bill  of 
material,  or  in  exchange  for  material  that  has 
already  been  issued  but  spoiled  during  the 
course  of  work.  As  each  requisition  is  pre- 
sented, the  goods  delivered  are  checked  from 
the  bill  of  material,  and  the  workman's  num- 
ber entered  beside  the  item.  Any  demands  be- 
yond the  quantity  authorized  upon  the  bill  of 
material  are  investigated,  and  since  the  record 
shows  exactly  who  received  the  goods,  the  re- 
sponsibility for  irregularity  may  be  definitely 
placed. 

One  successful  production  man  has  said  of 
this  budgeting  system :  "Where  it  is  adaptable, 
it  stands  without  parallel  for  safeguarding 
material." 

There  is,  however,  considerable  work  about 
a  large  plant  in  which  it  is  not  possible  to 

[V— 4] 
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have  an  exact  check  on  material.  An  example 
is  an  order  for  the  repair  of  machinery  or 
equipment.  On  such  an  order,  the  total  ma- 
terial cost  is  first  estimated  and  this  estimate 
is  later  compared  with  the  actual  material 
delivered  upon  the  order.  Where  there  are 
similar  repairs  from  time  to  time,  comparisons 
are  made.  Either  way  affords  at  least  some 
means  of  checking  waste  or  pilferage. 

Of  course  it  is  the  cost  department,  rather 
than  the  stores  department,  which  keeps  the 
real  check  on  material  consumption.  In  com- 
puting material  cost  for  a  job,  the  cost  de- 
partment will  notice  any  excessive  require- 
ments and  report  them. 

In  the  factory,  raw  materials  cease  to  be 
known  as  such  the  moment  they  enter  into  the 
process  of  manufacture.  They  then  become 
"work-in-process."  The  value  of  work- 
Process'  in~Process  includes  (i)  the  cost  of  all 
raw  material  used,  plus  (2)  the  cost  of 
all  labor  spent  upon  the  material  up  to  its  pres- 
ent state  of  completion,  together  with  (3)  a 
proper  proportion  of  overhead  expenses.  It 
is  important  to  know  the  value  of  partly  fin- 
ished goods  at  any  time,  and  in  many  plants 
an  accurate  detailed  record  is  kept.  This  rec- 
ord is  in  a  form  similar  to  that  of  the  per- 
petual inventory,  or  balance  of  stores  sheet, 
described  for  raw  material.    It  is  in  fact  a 


PRODUCTION  RECORDS  57 


continuation  of  the  perpetual  inventory,  hav- 
ing its  beginning  where  the  other  ends. 

This  record  is  known  as  the  WORK-IN- 
PROCESS  ledger,  and  is  kept  in  either  loose- 
leaf  books  or  on  cards.  In  one  plant  engaged 
in  manufacturing  standard  parts,  later  to  be 
assembled  into  the  finished  article,  the  card 
system  is  used,  a  card  being  set  apart  for  each 
operation.  Thus  a  part  requiring  six  opera- 
tions would  be  represented  by  six  cards — one 
for  each  operation.  All  costs  for  material, 
labor,  and  overhead  involved  in  the  operation 
are  entered  upon  its  card.  Each  card  shows  at 
any  time  the  quantity  of  parts  on  hand  which 
have  passed  through  the  operation,  as  well  as 
their  cost  value.  As  the  same  operation  is 
performed  again  and  again,  valuable  com- 
parisons may  be  made. 

In  another  factory,  the  parts  may  be  worked 
through  the  various  operations  in  standard 
lots,  say,  of  ten  thousand  each.  In  this  case 
all  costs  for  material,  labor,  and  overhead  for 
the  lot,  would  first  be  gathered  upon  a  card; 
*md  then  the  total  cost  for  the  lot  transferred 
to  the  work-in-process  card  for  the  part.  De- 
ductions are  made  and  balances  reduced  as 
parts  are  delivered  for  assembly,  finally  to  be- 
come finished  stock. 

The  details  of  such  a  system  vary  with  dif- 
ferences in  plant  and  operation.    Where  a 
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plant  manufactures  to  order,  or  works  upon 
special  contracts,  a  card  would  be  used  for 
each  order.  Other  classifications  would  be  ac- 
cording to  jobs,  articles,  or  processes.  The  sys- 
tem must  be  shaped  to  conform  to  specific 
manufacturing  conditions  as  well  as  what  is 
being  manufactured.  The  purpose  of  the 
work-in-process  ledger,  however,  is  the  same 
in  every  case — to  know  exactly  what  is  in 
process  of  manufacture  at  any  time  and  the 
cost  thereof. 

As  work  in  a  factory  progresses  from  opera- 
tion to  operation,  from  minor  to  more  com- 
plete assemblies,  finally  to  issue  as  finished 
product,  the  matter  of  inspection  plays 
an  important  part.  The  degree  to  {^Work 
which  work  is  put  to  the  test  depends 
upon  the  mechanical  correctness  required. 
Unit  IV  has  discussed  the  use  of  gauges.  In 
the  manufacture  of  practically  every  article 
some  parts  or  operations  are  more  critical  than 
others;  hence,  while  some  parts  require  a  100 
per  cent  inspection — by  which  is  meant,  every 
part  must  be  inspected — others  might  need 
only  a  20  per  cent  inspection,  or  the  testing 
of  one  part  in  every  five.  If  numerous  defects 
are  shown  in  a  20  per  cent  inspection,  it  might 
be  necessary  to  go  through  the  entire  lot. 

Inspection  may  be  made  at  the  work  bench 
or  the  machine  in  the  workroom,  or  it  may 
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take  place  in  a  regular  inspection  room 
equipped  for  that  purpose.  The  former  is 
usually  referred  to  as  floor  inspection.  Floor 
inspection,  when  it  can  be  employed,  has  an 
advantage  in  that  faults  may  be  corrected 
while  the  operation  is  in  progress,  and  further 
work  thus  saved  from  being  spoiled. 

As  work  is  passed  upon  by  the  inspectors, 
the  defective  work  is  separated,  and  records 
are  made  of  it.   These  records  are  known  as 
SPOILED  WORK  TICKETS,  or  scrap  tick- 
Method  of    ets.   From  these  tickets  a  scrap  report 
Scrap  %         IS  drawn  up  from  time  to  time  which 
shows  the  management  exactly  how 
much  work  has  been  spoiled  in  each  depart- 
ment, and  the  cost  of  it. 

The  spoiled  work  is  gone  over  by  the  chief 
inspector,  or  some  other  competent  person, 
with  a  view  to  finding  out  which  parts  may  be 
repaired  or  otherwise  utilized.  If  the  spoiled 
work  is  in  the  form  of  assemblies,  it  may  be 
put  through  a  "knock  apart"  operation,  and 
the  good  parts  used  over  again. 

In  a  large  plant,  all  operations  upon  a  part, 
article,  or  order  are  seldom  performed  in  the 
same  department.  It  therefore  becomes  nec- 
essary to  keep  the  work  moving  from  depart- 
ment to  department.  This  may  be  done  in  one 
of  two  ways:  (i)  by  direct  shipment  from  one 
operating  department  to  another,  or  (2)  by 
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sending  all  parts  as  rapidly  as  they  are  fin- 
ished in  the  various  operating  departments  to 
a  central  partly-finished-stock  room,  from 
which  each  part  may  be  routed  to  its  next 
operation. 


Inter  departmental  Shipping  Ticket 

iyn      4728  Date     November  1, 1926 

Tn  DRILL  PRESS  ^ 

Part  Nn.      21242  Part  Nflmft      Top  Plate 


Last  Operation  No._  1  ... 

Last  Operation  Name  MlIL 


Next  Operation  No.  

Next  Operation  Name  Drill _ 


Quantity   2550       Delivered  by  Brown 

Storekeeper 

Milling  Dept. 


Department 

THIS  COPY  TO  GO  WITH  MATERIAL 


In  either  case,  when  a  department  has  fin- 
ished its  operations  the  goods  are  accompanied 
to  their  next  destination  by  a  SHIPPING  TICKET. 
The  shipping  ticket  form  illustrated 
above  is  made  in  triplicate,  the  f^et 
original  going  with  the  goods,  while 
a  copy  is  retained  by  the  department  sending 
the  goods.   The  cost  department  receives  the 
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third  copy,  and  deducts  the  cost  of  the  work 
from  the  work-in-process  account  of  the  de- 
partment delivering  the  goods,  at  the  same 
time  charging  it  to  the  work-in-process  ac- 
count of  the  department  receiving  them.  The 
original  copy  is  signed  by  the  receiving  de- 
partment, and  returned,  acting  as  a  receipt 

The  purpose  of  all  these  records  is  clear: 
They  are  to  safeguard  a  valuable  asset,  ma- 
terial, against  waste.  More  than  that,  without 
such  records  it  would  be  impossible  to  know 
the  actual  cost  of  production,  for  it  is  on  the 
basis  of  the  requisitions,  the  job  tickets,  the 
spoiled  work  tickets,  and  other  material  rec- 
ords that  the  cost  department  gets  much  of  its 
information  which  shows  up  finally  in  the  cost 
summary.  Thus  these  records  not  only  insure 
against  leakage  of  materials  through  careless- 
ness or  dishonesty,  but  they  also  provide  val- 
uable data  for  guiding  future  operations. 

In  general,  the  same  principles  that  are  used 
in  preventing  waste  of  materials  and  supplies 
are  used  in  keeping  track  of  tools,  both  in  the 
tool  cage  or  stores  room  and  out  in  the  work- 
shop. A  system  of  brass  checks  for  tool  ac- 
counting was  described  in  Chapter  VI  of 
Unit  IV.  It  is  fundamentally  the  old  idea  of 
requisitions,  worked  out  a  little  differently. 

Sometimes  a  workman  will  protest  against 
the  "needless  red-tape"  of  requisitions.  He 
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has  a  mistaken  idea  of  production  efficiency, 
and  the  foreman  who  is  alive  to  his  job  will 
not  miss  such  an  opportunity  to  drive  home 
the  lesson  that  records  which  insure  against 
waste  and  cut  down  costs  are  productive  fac- 
tors. They  help  along  the  success  of  the  plant 
by  keeping  one  element  in  production,  mate- 
rial, moving  in  the  right  direction — the  direc- 
tion of  lower  costs. 


V 


Keeping  Track  of  Fixed  Assets 

WHEN  we  come  to  the  fixed  assets,  the 
average  foreman  is  inclined  to  think 
that  here  is  a  subject  which  he  can 
skip.  The  records  of  fixed  assets  are  for  the 
bookkeeper,  the  president,  and  the  treasurer, 
he  argues.  What  have  such  records  to  do  with 
him?  Such  matters  as  the  plant,  its  site,  and  its 
machinery  are  determined  and  controlled  by 
the  higher  management  or  by  specialists  re- 
porting to  the  higher  executives.  The  record* 
that  keep  account  of  such  items  are  therefore 
thought  of  as  only  of  indirect  interest  to  the 
foreman  and  his  associates. 

But  this  is  not  so.    While  it  is  true  that 
the  foreman  does  not  usually  have  such  direct 
connection  with  the  making  and  keeping  of 
such  records  as  he  has  with  the  mak- 
The  Foreman    [ng  an(j  keeping  of  records  affecting 
Fixed  Assets    stor^s  and  their  handling  through 
his  department,  it  is  also  true  that 
a  proper  knowledge  of  the  system  of  keeping 
tabs  on  the  equipment  and  its  value  will  be  a 
big  help  to  him  in  the  performance  of  his  own 
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work  and  in  directing  that  of  his  department. 
Unless  he  understands  the  operation  of  de- 
preciation and  its  effect  on  plant  efficiency,  he 
will  have  a  mistaken  conception  of  equipment 
values.  Moreover,  he  needs  to  be  familiar 
with  the  making  and  keeping  of  plant  and 
equipment  records  in  order  to  interpret  these 
things  accurately  to  his  men,  to  correct  false 
thinking  on  the  subject,  and  to  give  the  higher 
executives  the  benefit  of  his  experience  and 
judgment,  when  called  on. 

Of  course,  when  you  come  right  down  to  it, 
there  is  no  such  thing  as  an  absolutely  "fixed" 
asset.  Even  land  changes  in  value  from  year 
to  year,  and  buildings  and  equipment  depre- 
ciate with  age,  wear  and  tear,  the  competition 
of  improvements,  and  other  factors.  If  fixed 
assets  were  really  fixed,  it  would  be  an  ex 
tremely  simple  matter  to  keep  accurate  track 
of  them.  All  that  would  be  necessary  would 
be  a  list  of  the  assets  and  of  their  cost  price. 
But  in  actual  practise,  the  machine  you  pay 
$1000  for  doesn't  remain  worth  $1000.  With 
use  it  wears  out.  Even  if  you  don't  use  it,  but 
simply  let  it  stand  idle  in  a  warehouse  or  in  a 
corner  of  the  factory,  the  odds  are  that  it  will 
decrease  in  value  through  deterioration— the 
material  damage  of  rusting,  mildew,  disfigur- 
ing, or  other  injury  resulting  from  exposure 
to  the  elements — or  through  obsolescence— the 
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loss  in  value  due  to  improvements,  the  inven- 
tion of  more  efficient  machines. 

This  decrease  in  the  value  of  plant  and 
equipment  is  called  depreciation.  Deprecia- 
tion may  result  from  any  of  four  gen- 
Causes  of  *  ,  \  .  , 

Depreciation   eral  causes:  (i)  wear  and  tear  and 

exposure  to  the  elements,  (2)  ac- 
cidents, (3)  obsolescence,  (4)  inadequacy. 

The  first  of  these  causes  is  continually  opera- 
tive, to  a  varying  degree,  depending  on  the 
equipment  itself,  the  usage  it  gets,  the  climate, 
and  other  factors.  "In  one  locality  boilers 
may  depreciate  7^2  per  cent  annually,  in  an- 
other the  rate  may  be  15  per  cent,"  says  Rob- 
ert H.  Montgomery,  in  his  book,  "Auditing." 
"It  is  not  merely  a  question  of  the  life  of  the 
boilers,  because  no  experienced  engineer  or 
boiler  manufacturer  would  answer  the  ques- 
tion until  he  knew  the  use  to  which  the  boiler 
would  be  subjected,  the  climate,  the  water,  the 
class  of  labor,  the  probabilities  of  shut  down, 
etc." 

Depreciation  due  to  accidents  is  obviously 
a  sudden  depreciation,  and  one  that  cannot  be 
exactly  anticipated.  Depreciation  due  to  in- 
adequacy is  illustrated  in  the  case  of  a  street 
railroad  company.  To  meet  the  demands  of 
increased  traffic,  larger  and  heavier  cars  were 
substituted.  This  rendered  the  tracks,  bridges, 
and  power  plant  inadequate,  and  replacements 
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were  necessary.   Depreciation  due  to  obsoles- 
cence has  already  been  illustrated. 

It  must  be  apparent  that  any  record  of  fixed 
assets,  to  be  really  useful,  must  include  not 
only  the  original  cost  of  the  property  but  all 
other  items  affecting  its  present  [nvest  t 
value.  Perhaps  the  easiest  and  Ledger  S^em 
most  convenient  method  of  keep- 
ing track  of  fixed  assets  is  the  so-called  in- 
vestment ledger.  In  this  system  each  item  has 
a  separate  card  so  arranged  as  to  provide  a 
place  for  showing  original  cost  and  estimated 
annual  depreciation,  with  a  place  for  entering 
the  value  at  the  end  of  each  year.  Such  a  card 
is  shown  on  page  68.  It  should  be  remarked 
that  cost  of  freight,  cartage,  and  installation 
of  a  machine  is  entered  on  the  card  as  an  "in- 
vestment" rather  than  charged  as  an  expense, 
because  the  cost  of  any  piece  of  equipment  that 
matters  in  production  records  is  the  cost  of 
that  machine  set  up  in  the  plant  ready  to  turn 
out  goods,  and  not  the  cost  of  the  machine 
f.o.b.  factory. 

The  amount  charged  against  the  machine  or 
piece  of  equipment  each  year  for  depreciation 
is  determined  by  consultation  with  those  who 
control  the  operations  of  the  machine,  and 
varies  for  each  piece  of  machinery  or  equip- 
ment in  the  plant.  It  varies  also,  as  has  been 
said,  for  different  localities,  and  again  accord- 
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ing  to  the  hazards  of  accident  or  the  chance 
of  the  machine's  becoming  obsolete.  But  the 
percentages  of  depreciation  are,  at  best,  only 
estimates,  based  on  former  experience.  In 
new  industries  whose  processes  are  unsettled 
and  subject  to  immediate  development  or  im- 
provement, there  should  be  a  larger  allowance 
for  obsolescence  than  in  industries  that  have 
been  more  settled  and  whose  machinery  has 
been  highly  refined. 

Since  depreciation  means  a  using  up  of  the 
assets,  it  is  considered  one  of  the  operating  ex- 
penses of  the  business  and  appears  each  year 
as  an  expense  in  the  Loss  and 
Gain  account.    And  because  %Z«%?L7ense 
these  assets  should  be  replaced 
before  any  business  can  rightly  consider  that 
it  has  earned  a  profit,  a  depreciation  reserve  is 
also  listed  as  a  liability. 

The  expense  of  keeping  equipment  in  repair 
is  sometimes  charged  against  the  depreciation 
reserve,  but  in  such  cases  allowance  should  be 
made  in  advance  for  such  repairs  by  increas- 
ing the  depreciation  reserve  annually  in  the 
amount  of  estimated  repairs.  This  is  done  so 
that  repairs  made  in  any  one  month  may  not 
be  charged  against  operating  expenses  for  that 
month,  but  may  be  spread  over  a  longer  period 
of  time,  usually  one  year. 

The  location,  as  well  as  the  value,  of  each 
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machine  should  be  definitely  recorded.  Of 
course  a  good  production  man  will  know  the 
location  of  his  equipment, 


facturer  will  be  at  a  disadvantage  unless  he 
has  accurate  records — records  which  show  the 
location  as  well  as  the  value  of  the  equipment 
— to  back  up  his  claim. 

With  the  making  and  keeping  of  all  such 
records,  the  production  man  may  ordinarily 
have  very  little  to  do  at  first  hand,  and  yet  he 
should  understand  them.  Certainly  he  should 
know  and  understand  the  essentials  of  the  rec- 
ords that  keep  track  of  fixed  assets,  and  be 
able  to  explain  such  things  to  his  men  intelli- 
gently when  occasion  arises.  The  production 
executives  who  have  risen  from  the  ranks  have 
used  as  their  stepping-stones  knowledge 
gained  from  such  records. 

What  happens  when  such  records  are  not 
properly  kept  is  pictured  in  the  following  in- 
teresting letter  from  a  manufacturer  to  his 
son: 


Records  Should 
Show  Where  Equip- 
ment Is  Located 


but  in  case  of  fire  the  insur- 
ance company  will  require 
proof  of  loss,  and  the  manu- 


Dear  Ralph: 

It  makes  me  mad  clean  through  to  hear  you 
say  you  find  little  at  the  International  plant 
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that  would  be  useful  to  us  here.    If  you  are 
going  to  make  worthwhile  the  money  it  is 
costing  us  to  pay  your  expenses    A  Manufacturer>s 
investigating  different  plants  and    Letter  to  His  Son 
systems  so  as  to  better  our  own, 
you  will  have  to  get  down  to  brass  tacks  right 
away,  and  learn  to  see  the  bigness  of  the  little 
things. 

Within  the  past  thirty  days  I  have  had  a 
dozen  different  men  in  our  plant  tell  me  that 
for  some  reason  they  lose  a  lot  of  time  whenever 
they  start  a  new  job  because  it  takes  so  long 
to  get  the  tools  and  fixtures.  I  have  questioned 
some  of  those  who  came  to  us  from  the  Inter- 
national, and  from  what  they  tell  me,  getting 
tools  over  there  is  a  little  matter  that  takes 
about  as  long  as  getting  an  overcoat  checked 
at  the  hotel  coat  room — and  is  worked  about  the 
same  way. 

We've  spent  a  lot  of  money — and  made  a 
whole  lot  more — getting  the  best  system  into 
our  business,  and  are  willing  to  make  further 
investments  in  the  same  way.  Please  notice 
that  I  say  invest  and  not  spend.  I  don't  ex- 
pect that  everything  you  see  can  be  picked  up 
bodily  and  put  right  into  use  here;  but  reading 
between  the  lines  of  your  last  letter,  I  am  in- 
clined to  tell  you  that  unless  you  apply  your 
imagination  to  the  things  you  see,  you  will  never 
make  much  headway. 

Mr.  Thompson  dropped  in  on  me  this  morn- 
ing, and  told  me  he  heard  you  were  over  at 
the  International  telling  them  all  about  the  fine 
ways  we  have  of  doing  business  here.  Perhaps 
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that  explains  why  you  are  finding  so  little  of 
the  stuff  you  were  sent  for.  They  are  pretty 
modest  people  at  the  International,  and  the 
chances  are  you  have  so  filled  them  with  your 
own  perfections  that  they  are  a  little  afraid  or 
ashamed  to  reveal  theirs.  Your  rule  No.  I  on 
this  trip  is  to  use  your  ears  and  not  your  tongue. 
By  applying  the  padlock  in  the  proper  place  you 
will  find  you  can  get  a  whole  lot  farther  in 
much  less  time,  and  besides  you  will  need  only 
half  the  equipment. 

Speaking  of  equipment  reminds  me  of  the 
fire  we  had  at  the  plant  five  years  ago.  We 
had  been  pretty  careful  about  insurance  mat- 

rrT1       *     ,     ,  ters,  and  were  cautious  always 

When  Lack  of  ,  Txr 

Equipment  Records  t0  carry  enough'  We  were  able 
was  Costly  to  ta^  turkey  to  the  insurance 

company,  and  show  them  through 
the  detailed  perpetual  inventories  just  how  much 
raw  materials  and  supplies  we  had  on  hand; 
and  the  same  was  true  of  our  work-in-process. 
We  had  little  trouble,  therefore,  in  making  a 
satisfactory  deal  on  these.  However,  when  we 
came  to  talking  about  the  equipment  and  ma- 
chinery, I  felt  pretty  foolish,  I  can  tell  you. 
We  simply  had  to  surrender  hands  down,  and 
take  the  terms  offered.  Here  we  were,  one  of 
the  biggest  plants  in  this  section,  and  one  of 
the  best  equipped,  too,  but  all  we  had  to  show 
for  it  was  an  account  in  the  ledger  called  "ma- 
chinery and  equipment,"  which  said  we  had 
some  of  that  to  the  tune  of  about  $450,000. 
When  we  wanted  to  find  out  how  this  amount 
was  made  up,  or  in  other  words,  just  what  part 
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of  this  each  machine  represented,  we  simply  had 
to  wave  the  white  flag.    It  couldn't  be  done. 

The  insurance  company  had  their  apprais- 
ers about  the  plant  for  a  few  days,  and  when 
they  suggested  an  appraisal  of  the  machinery 
which  the  fire  hadn't  damaged,  they  to  pay 
the  difference  between  this  and  the  total  figure, 
it  looked  to  me  like  a 
good  scheme.  I  changed 
my  mind,  however,  when 
the  appraisal  figures 
footed  up  to  a  little  over 
$400,000 ;  and  since  I  lost 
fully  a  quarter  of  the 
plant,  I  felt  pretty  sore, 
and  was  sure  I  was  get- 
ting a  raw  deal.  I 
wanted  to  fight.  But 
they  were  the  most 
amiable  people  you  ever 
saw,  and  when  they  sug- 
gested a  second  appraisal 
by  two  experts,  they  to  select  one  and  I  the 
other,  I  naturally  had  to  agree. 

We  might  have  saved  the  fees,  however,  for 
the  result  was  about  the  same.  I  took  the 
$50,000  they  offered  and  figured  my  lack  of 
equipment  records  cost  me  another  fifty.  It 
also  showed  me  where  being  too  conservative 
cost  money;  for  we  had  been  writing  off  a 
fixed  percentage  each  year  to  cover  the  depre- 
ciation on  all  the  machinery,  while  as  a  matter 
of  fact  there  are  hardly  two  machines  in  the 
plant  with  the  same  life.  Besides  this,  as  I 
afterwards  learned,  a  good  part  of  the  equip- 


"We  simply  had  to  surrender, 

hands  down" 
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ment  we  made  ourselves  never  found  its  way 
into  the  equipment  account.  These  things  ex- 
plained of  course  why  the  machinery  and  equip- 
ment valued  on  our  books  as  $450,000  was  in 
reality  worth  a  good  deal  more,  and  why  I  col- 
lected only  $50,000  when  I  should  have  re- 
ceived at  least  $100,000. 

However,  I  have  used  that  experience  many 
times  since  the  fire,  and  that  fifty  thousand 
dollars  has  come  with  interest  since  then.  To- 

The  Investment  d^  as  3™  know  we  have  a  com" 
Ledger  plete  record  of  every  piece  of  ma- 

chinery in  the  plant.  Each  ma- 
chine is  numbered,  and  is  recorded  in  detail  on  a 
card  bearing  that  number.  Instead  of  using 
a  fixed  rate  for  depreciation  on  all  machines 
alike,  each  machine  is  considered  separately. 
While  formerly,  little  attention  was  given  the 
equipment  we  made,  it  makes  no  difference  now 
whether  we  make  it  or  buy  it  outside.  For  that 
made  here,  accurate  costs  are  kept  of  the 
material,  labor,  and  overhead.  Now  when  our 
books  say  we  have  $800,000  worth  of  machinery, 
I  need  only  refer  to  the  investment  ledger, 
to  find  out  what  part  of  that  $800,000  each  piece 
represents.  Since  each  card  gives  the  location  of 
the  machine,  we  can  now  in  case  of  fire,  give  a 
true  account  of  each  machine,  and  be  in  a  posi- 
tion to  collect  one  hundred  cents  on  the  dollar — 
instead  of  fifty. 

I  simply  mention  this  in  passing,  to  point  out 
that  in  an  up-to-date  manufacturing  plant  noth- 
ing is  little — everything  is  big.  And  if  "many 
a  little  makes  a  mickle,>  is  a  good  enough  slogan 
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for  generations  of  people  to  follow,  it  certainly 
ought  to  be  good  enough  for  us  to  carry  into 
our  plant  to  help  beat  the  other  fellow  when  it 
comes  to  making  typewriters. 

Your  father, 

John  Russell. 


VI 


Maintaining  Efficiency  of  Equipment 

THE  problem  of  keeping  the  equipment 
fully  productive  is  largely  a  matter  of 
keeping  up  the  efficiency  of  the  workers 
who  use  the  equipment.   If  a  man  is  an  idler, 
his  machine  is  necessarily  a  time-killer  too. 

But  this  does  not  mean  that  all  machine 
idleness  is  due  to  this  cause.  Often  the  worker 
is  a  thoroughly  capable  man,  and  keeps  busy 
all  the  time,  and  yet  his  machine  fails 
Causes  of   to  turn  out  all  the  work  of  which  it  is 
uleness     capable.   It  is  possible  for  a  whole  de- 
partment to  rate  close  to  100  per  cent 
of  production  from  its  man  power,  and  yet 
rate  low  in  percentage  of  production  from  its 
machine  power.   Such  a  condition  may  result 
from  over-sized  equipment,  poor  teamwork 
between  machines,  unexpected  break-downs 
and  frequent  repairs  of  equipment,  and  other 
such  causes.   Let  us  consider  in  this  chapter 
the  records  that  help  the  executive  to  keep  his 
equipment  operating  as  near  as  possible  to 
capacity. 

There  are  four  kinds  of  information  that  the 
76 
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man  in  charge  wants  to  know  about  his  equip- 
ment: 

1.  What  is  the  output,  and  can  it  be  increased 
without  a  radical  change  in  design? 

2.  What  part  or  parts  are  most  frequently  in 
need  of  repair  or  replacement,  and  what  is  the 
cost  of  repairs  and  upkeep  ? 

3.  How  much  of  the  time  is  it  idle,  and  for 
what  reason? 

4.  Can  the  design  or  construction  be  im- 
proved so  as  to  cut  down  production  costs,  or  can 
a  new  process  or  machine  be  substituted  for  this 
purpose  ? 

These  questions  govern  the  selection  of  ma- 
chinery in  the  first  place,  and  they  govern  the 
handling  of  equipment  throughout  its  life- 
time. Records  that  keep  tabs  on  this  informa- 
tion are  naturally  of  great  assistance  in  making 
equipment  do  its  full  work. 

What  is  the  output?  The  easiest  means  of 
recording  the  output  of  a  machine  or  piece  of 
equipment  is  to  use  a  mechanical  counting  de- 
vice, similar  to  the  so-called  "clock" 
on  a  linotype  machine  or  the  counter  f^f  Output 
on  a  printing  press.    Of  course  such 
devices  make  no  distinction  between  good  and 
bad  work.  They  count  all  alike,  and  it  is 
therefore  necessary  to  have  somebody  count 
the  spoiled  work  and  subtract  it  from  the  total 
shown  on  the  automatic  counter. 
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This  mechanical  device  cannot  be  attached 
to  all  types  of  equipment,  and  in  such  cases 
other  means  of  keeping  output  records  must 
be  resorted  to.  The  job  ticket  is  itself  a  way 
of  keeping  such  records.  It  bears  the  number 
of  the  machine  or  apparatus  used  in  perform- 
ing the  operation  and  a  record  of  the  time 
required.  At  the  end  of  the  day  it  is  a  simple 
matter  to  total  up  the  job  tickets  for  each 
machine,  and  from  this  arrive  at  the  output 
per  machine  per  hour. 

Where  the  piece  of  equipment  is  one  that 
performs  a  continuous  operation — such,  for 
example,  as  a  retort  in  a  chemical  factory,  a 
flour  mill,  the  cupola  of  an  iron  foundry,  or 
the  grinding  machine  in  a  paint  plant — 
neither  the  automatic  counter  nor  the  job- 
ticket  method  is  practicable.  What  method  is 
used  depends  naturally  upon  the  character  of 
the  product  and  the  unit  by  which  its  quan- 
tity is  reckoned.  There  are  automatic  weigh- 
ing machines  that  will  take  the  product  from 
the  hopper,  weigh  each  batch,  enter  a  record 
of  the  weight,  and  then  dump  the  product  into 
a  bin  or  conveyor  ready  for  the  next  process. 

In  many  cases  mechanical  counting,  weigh- 
ing, or  measuring  of  output  is  not  possible  or 
practicable,  and  then  the  task  must  be  per- 
formed either  by  the  workers  themselves  or  by 
special  counters  or  inspectors  assigned  to  do 
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this.   Then  you  are  confronted  with  all  the 
possible  variations  in  human  nature,  and  the 
work  of  recording  may  be  well 
or  poorly  done,  according  to  When  the  Human 
the  capability  of  the  person  in-  Factor  Enters  ln 
trusted  with  it.    The  problem 
becomes  one  of  handling  men  as  well  as  hand- 
ling records,  and  must  be  dealt  with  accord- 
ingly. 

In  the  plant  of  the  Barber  Asphalt  Paving 
Company  at  Maurer,  N.  J.,  there  was  a  huge 
machine,  more  than  200  feet  in  length,  that 
turned  out  asphalt  roofing.  The  untreated 
felt  was  fed  in  at  one  end  of  the  machine,  and 
in  passing  through,  it  was  first  saturated  and 
coated  with  asphalt,  after  which  a  mineral 
surfacing  was  applied,  and  then  the  finished 
sheet  was  cooled,  wound  into  rolls,  wrapped 
and  sealed  for  the  market.  Such  rolls  con- 
tained a  fixed  length  of  roofing  and  were  sold 
on  the  basis  of  square  measure,  not  by  weight. 
Therefore,  any  roll  which  weighed  above  the 
adopted  standard  weight  meant  a  waste  of  raw 
materials  and  consequent  loss  to  the  company. 
On  the  other  hand,  any  rolls  which  weighed 
below  the  minimum  tolerance  had  to  be  dis- 
carded into  "seconds"  and  sold  at  a  much 
lower  price  than  first  class  goods,  and  this  also 
meant  a  loss  to  the  company.   The  manage- 


8o  PRODUCTION  METHODS 


merit  at  first  found  it  an  exceedingly  difficult 
problem  to  keep  the  rolls  of  uniform 
weight. 

The  rolls  were  weighed  at  the  packing  end 
of  the  machine  and  the^  weights  recorded. 
This  end  of  the  machine  was  on  the  floor 
above  the  saturating  and  coating  section, 
where  the  amount  of  materials  used  could  be 
controlled.  A  bell  signal  operated  by  the 
weigher  at  the  packing  end  told  the  men  in 
charge  of  saturating  and  coating  when  rolls 
were  running  too  heavy  or  too  light;  but  in 
spite  of  this  signaling  scheme,  the  rolls  kept 
running  out  uneven  in  weight.  Then  some- 
body suggested  that  the  record  be  kept  in  the 
form  of  a  chart  showing  by  means  of  a  line 
from  left  to  right  how  the  weights  were  run* 
ning  for  each  day.  This  was  done.  It  was 
explained  to  the  men  that  overweight  would 
be  indicated  by  the  line  inclining  upward,  and 
underweight  by  its  dropping  downward,  and 
that  their  effort  should  be  to  keep  the  line 
horizontal  at  standard  weight.  The  cost  and 
danger  of  overweight  and  underweight  were 
of  course  explained  to  the  men,  so  that  they 
understood  the  importance  of  avoiding  zig- 
zags. 

That  scheme  worked  wonders.  The  whole 
crew  got  interested  in  the  game  of  keeping  the 
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line  straight.  They  constantly  watched  the 

chart,  and  the  minute  a  kink  showed  up 

it  was  promptly  smoothed  out     Records  That 

and  kept  out.    The  result  here      Stimulate  In* 

was  not  only  to  increase  the  effi-      terest  and 

e  i  .  -        t  Cooperation 

ciency  of  the  equipment,  but  also 

the  efficiency  of  the  men.  The  direct  cause  of 
it  was  the  improved  record  system  provided  by 
the  chart  in  its  graphic  way  of  reporting  the 
facts.  The  same  facts  had  been  just  as  faith- 
fully reported  before  by  the  signal  bell.  But 
the  chart  introduced  the  picture  idea — the 
men  could  see  the  progress  of  their  produc- 
tion— and  their  interest  was  appealed  to  in  a 
way  that  had  never  been  possible  with  the  sig- 
nal bell.  This  element  of  human  interest  is 
an  important  one  to  keep  in  mind  in  planning 
record  systems  and  forms  which  involve  hu- 
man cooperation,  because  the  battle  is  half 
won  when  you  have  got  the  interest  of  the 
workers. 

The  incident  in  the  roofing  plant  is  also  a 
good  example  of  how  records  may  be  used  to 
stimulate  production.  In  too  many  factories 
where  careful  and  accurate  records  are  kept, 
only  the  cost  department  and  the  executives 
ever  see  the  records.  Rivalry  and  pride  in 
workmanship  are  powerful  incentives  to 
effort,  and  by  the  judicious  use  of  records 
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these  instincts  may  be  appealed  to.  The  pro- 
duction executive  who  neglects  the  oppor- 
tunity offered  by  his  records  to  stimulate 
efficient  production  should  not  be  surprised 
at  a  lack  of  teamwork  between  his  employees 
and  his  equipment. 

The  management  wants  to  know  not  only 
the  output,  but  the  possibility  of  increasing  it. 
Perhaps  the  machine  can  be  operated  at  a 
higher  speed.  Reference  to  records  of 
th^Speed  P^rf°rmance  will  show  whether  pres- 
ent speeds  are  lower  than  those  of  the 
past.  Maybe  the  machine  has  never  exceeded 
its  present  speed.  Then  the  question  arises, 
can  the  speed  be  increased  without  danger  of 
breakdown  or  other  injury?  The  answer  to 
this  question  is  largely  to  be  found  in  the 
records  of  the  master  mechanic  or  chief  en- 
gineer who  knows  the  construction  and  design 
of  the  machine  and  the  limit  of  speed  it  may 
safely  be  expected  to  make.  However,  on  the 
safe  side  of  this  limit,  is  another  question. 
How  fast  can  the  operator  be  reasonably  ex- 
pected to  work  without  danger  of  accident  or 
too  great  a  proportion  of  spoiled  work?  The 
inspection  records  and  the  output  records  for 
all  machines  in  any  one  class  will  reveal  the 
answer  to  the  question.  Often  they  will  indi- 
cate that  a  considerable  increase  in  output  can 
be  attained  by  increasing  the  speed  of  the 
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machine  through  the  addition  of  a  simple 
safety  device  or  the  inexpensive  strengthening 
of  some  part  or  enlargement  of  another. 

In  industries  where  chemical  changes  are 
effected  in  materials,  records  of  quality  or 
composition  of  output  from  apparatus  have 
been  of  the  utmost  importance  in 
controlling  the  operation  of  such  Knowledge 
apparatus.  Without  records,  every  work 
operation  would  be  an  experiment. 
With  them,  the  process  is  based  on  known 
facts  and  is  therefore  more  speedily  and 
efficiently  performed.  In  the  iron  founding 
industry,  for  example,  before  the  application 
of  chemistry  and  the  records  built  upon 
chemical  research,  the  iron  maker  had  to  keep 
on  the  lookout  for  every  little  change  in  the 
appearance  of  this  material,  so  uncertain  was 
the  process  of  converting  molten  iron  into  pig- 
iron.  Such  things  as  oxide  films  formed  on 
the  surfaces  of  molten  iron  and  the  jumping 
of  sparks  from  the  stream  of  iron  running  on 
the  cupola  spout  were  guides  as  to  what  to 
expect  and  signals  of  danger  or  bad  mix 
ahead.  Today  the  exact  composition  of  the 
mass  is  known.  Records  enable  the  iron 
maker  to  forecast  melting  results.  He  expects 
bright  sparks  with  lower  ranges  of  silicon, 
whereas  formerly  they  occasioned  great 
alarm  if  dead  soft  castings  were  wanted.  Such 
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phenomena  are  now  watched  only  to  check  up 
cupola  practise.  The  development  of  accu- 
rate records  of  cupola  practise  has  meant  a 
tremendous  saving  to  the  iron  founding  indus- 
try in  cutting  down  the  production  of  scrap. 
It  is  recognized  that  economy  dictates  that  it 
is  better  to  make  few  molds  and  have  them 
perfect  than  to  fill  the  shop  with  specimens  of 
the  molder's  handiwork  and  lose  a  big  per- 
centage through  imperfections  resultant  from 
haste  and  carelessness.  And  records  have  been 
the  foundry  executive's  chief  aid  in  elimi- 
nating carelessness  and  haste. 

Records  of  repairs  are  of  prime  importance 
in  enabling  the  production  executive  to  main- 
tain the  efficiency  of  his  equipment.  How 

they   aid   in   the   operation   of  an 
R%°airs  °*    efficient  inspection  system  has  already 

been  explained  in  Unit  IV.  They 
should  be  used  not  only  to  anticipate  repairs 
by  having  spare  parts  on  hand,  but  to  render 
repairs  unnecessary  by  changing  methods  of 
operation  or  making  slight  changes  in  ma- 
chine design  where  possible.  On  such  records 
depends  the  decision  whether  or  not  equip- 
ment is  earning  its  own  way.  The  alert  pro- 
duction man  will  be  able  to  control  the  cost  of 
upkeep  of  his  equipment  only  if  he  knows 
what  the  cost  is.  To  this  end  he  ought  to  know 
the  cost  of  lubrication  of  machinery  and  be 
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able  to  determine  what  lubricants  are  giving 
the  service  expected  of  them  and  whether  or 
not  supplies  are  being  wasted.  It  has  not  been 
found  possible  to  keep  an  exact  record  of  the 
oil  and  supplies  for  each  machine  in  any  de- 
partment. Such  records  would  involve  more 
time  and  expense  in  the  keeping  than  the  sav- 
ing they  would  effect.  However,  supplies  are 
usually  charged  to  departments  as  a  whole, 
and  by  keeping  a  careful  watch  on  the  cost  of 
machine  supplies  each  foreman  will  be  able 
to  determine  which  machines  are  extravagant 
users  of  oil  and  which  are  economical.  More 
often  than  not  it  will  be  discovered  that  an 
adjustment  here  or  there  will  stop  many  leaks. 

One  of  the  greatest  economies  that  has  been 
effected  in  recent  years  by  the  proper  use  of 
records  is  the  cutting  down  of  idle  machine 
time.    As  in  all  other  factory  prob- 
lems, the  first  requisite  is  the  actual  T^e^easte 
facts.    Even  though  over-equipment  Machinery 
is  to  be  preferred  to  under-equipment, 
as  explained  in  Unit  IV,  industrial  engineers 
found  a  number  of  years  ago  that  much  avoid- 
able loss  could  be  traced  to  idle  time  of 
machinery.    Waiting  for  work  and  waiting 
for  repairs  were  found  to  be  the  two  most  com- 
mon causes  of  idle  machine  time.  Adequate 
inspection  and  forehanded  methods  reduce 
idleness  due  to  repairs,  as  explained  in  Unit 
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IV.  How  careful  planning  and  the  use  of 
records  can  reduce  idleness  due  to  waits  be- 
tween jobs  was  explained  in  Chapter  III  of 
this  Unit. 

An  effective  device  for  reducing  idle  ma- 
chine time  is  the  IDLE  MACHINE  TAG,  illus- 
trated on  page  87.  How  such  a  tag  is  used 
in  one  factory  was  ex- 
plained by  its  manager  re- 
cently, 

"The  moment  a  ma- 
chine becomes  idle,"  he 
said,  "no  matter  what  the 
reason  may  be,  one  of 
these  red  tags  is  affixed, 
the  date  and  hour  is  writ- 
ten on  the  tag,  and  the 
reason  for  idleness  is 
noted.  When  the  machine 
is  again  put  into  opera- 
tion, the  tag  is  removed 
and  the  date  and  time 
noted.  From  these  tags  the  idle  time  is  figured 
and  the  causes  analyzed.  Every  Saturday  a 
report  is  made  for  each  department,  and  each 
foreman  called  to  explain  the  machine  idle- 
ness in  his  department.  This  scheme  has 
worked  wonders.  The  first  week  the  discov- 
ery was  made  that  14  per  cent  of  the  machin- 
ery in  the  plant  was  idle  for  one  cause  or  an- 


The  Idle  Machine  Tag 
keeps  things  moving 
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Idle  Machine  Tag 


Machine  No., 


221 


Date  shut  down  J^Jl iML^ 

Reason :  ....&2feli22L™   


Date  operation  resumed . ^P.v.: }^A9.?A. 
Time    'L...A.M.,  P.M. 


Elapsed  time.......^?.  hours 

Machine  cost  per  hour  S  ...UP.. 
Cost  of  shut  down  &..J.PJ.  


IMPORTANT  Th?s  taS  must  be  attached  to 
1  mi  un  1  nn  ■  machine  as  soon  as  shut  down 
and  removed  as  soon  as  operation  is  resumed. 

This  form  of  tag  keeps  down  machine  idleness 
CV— 61 
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other — one  because  of  a  minor  repair  needed, 
another  because  no  work  was  ready,  a  third 
because  of  an  absent  operator.  Think  of  it! 
One-seventh  of  the  plant  absolutely  wasted. 
One  floor  out  of  every  seven — for  which  thou- 
sands of  dollars  are  paid  annually  for  rent, 
light,  heat,  power,  insurance, — allowed  to 
stand  idle. 

"We  lost  no  time  in  educating  our  foremen, 
as  well  as  every  workman  in  the  plant,  as  to 
the  meaning  of  idle  machinery.    We  photo- 
graphed several  machines,  and 

Making  the  showed  in  a  schedule  below  just 
Foremen  See  It    t  t  .  . 

how  much  it  cost  to  maintain 

them.  We  showed  the  exact  time  each  day 
the  machines  were  not  in  use,  and  the  total 
idle  time  for  the  week.  We  gave  the  reasons 
for  the  shutdown,  and  explained  how  the  idle 
time  could  have  been  reduced. 

"As  a  result,  the  men  have  been  impressed 
with  the  fact  that  an  idle  machine  is  expen- 
sive. It  had  never  occurred  to  some  of  our 
best  foremen  that  idle  machinery  is  sometimes 
even  more  costly  than  idle  workmen.  Quick 
improvement  followed,  and  the  percentage  of 
idleness  steadily  decreased.  After  a  couple  of 
months  it  found  its  level  around  2  per  cent, 
which  we  think  reasonable  for  a  plant  of  this 
kind.  That  little  educational  work  did  the 
trick.  We  find  it  generally  true  if  you  take 
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the  men  into  your  confidence,  explaining 
things  carefully — not  simply  telling  them,  but 
showing  them — they  will  play  the  game  fair. 
We  did  this  by  means  of  the  photographs. 
They  saw  and  they  responded. 

"We  continue  the  red  tag,  however.  It  is 
decidedly  unpopular,  but  mighty  efficient. 
As  soon  as  one  is  attached  to  a  machine,  the 
foreman  on  the  job  takes  quick  action  to  get 
the  red  tag  removed." 

A  certain  amount  of  machine  idleness  is 
unavoidable.  Even  when  the  plant  is  oper- 
ating continuously,  on  both  day  and  night 
shifts,  machines  will  occasionally  have  to  be 
shut  down  for  repairs  or  for  overhauling. 
The  machine  idleness  which  foremen  and 
superintendents  must  fight  is  the  avoidable 
idleness — the  idleness  caused  by  excessive  de- 
lays in  starting,  unnecessary  waits  between 
jobs,  avoidable  delays  in  getting  repairs  put 
through,  and  the  like.  A  remarkable  example 
of  how  efficient  planning  and  careful  super- 
vision, animated  by  a  purpose  to  utilize  equip- 
ment to  the  maximum  degree,  reduced  avoid- 
able idleness  of  equipment  from  more  than 
54  per  cent  to  less  than  2  per  cent,  is  given  in 
the  records  of  blast  furnaces  for  the  eleven 
years  from  1908  to  191 8.  These  records  were 
compiled  by  Walter  N.  Polakov,  an  indus- 
trial engineer,  and  show  that  whereas  in  1914 
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the  expense  of  avoidable  idleness  of  American 
blast  furnaces  totaled  $102,400,000,  in  191 8, 
due  to  the  greater  utilization  of  equipment 
forced  by  the  war,  this  avoidable  idleness 
shrank  to  such  an  extent  that  it  totaled  only 
$4,330,000. 

There  is  still  another  service  rendered  by 
the  records  of  equipment  performance.  Such 
records  constitute  valuable  guides  toward  the 
improvement  of  the  equipment  by 
Guides  to        radical  changes  in  the  design,  or  by 

itfl  t)Y 01) (2fYl(! Tit 

of  Design  substitution  of  another  machine  or 
process  altogether  for  the  one  now 
in  use.  The  value  of  such  records  in  this  con- 
nection was  brought  home  to  American  manu- 
facturers during  the  war,  when  the  lack  of 
them  made  necessary  many  costly  experiments 
in  the  effort  to  increase  the  man-power  of  the 
nation  by  greater  utilization  of  mechanical 
equipment. 

A  careful  study  of  the  performance  records 
of  mechanical  equipment  will  indicate 
whether  or  not  a  proposed  change  in  design 
or  construction  will  be  effective  in  cutting 
manufacturing  costs.  If  we  know  definitely 
the  operating  cost  of  our  equipment  per  unit 
of  output,  it  is  not  a  hard  matter  to  determine 
whether  or  not  this  cost  can  be  cut  by  making 
the  machines  automatic  or  by  substituting 
another  process  entirely.    Improvement  of 
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This  chart  is  adapted  from  one  drawn  by  Mr.  Walter  N. 
Polakov  to  illustrate  the  cost  of  idle  equipment.  It  rep- 
resents the  record  of  blast  furnaces  in  the  United  States 
during  the  years  indicated,  and  shows  the  expense  of  idle- 
ness, both  avoidable  and  unavoidable.  Similar  statistics  could 
be  compiled  for  many  other  industries. 
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machinery  should  always  be  guided  by  such 
records.  Otherwise,  it  is  nothing  but  costly 
experimenting.  Since  the  industrial  executive 
responsible  for  the  operation  of  equipment  is 
the  one  to  whom  industry  looks  for  progress 
in  the  development  and  improvement  of 
equipment,  he  should  know  definitely  the 
capabilities  of  his  present  equipment.  Such 
knowledge  can  be  based  only  on  adequate 
records. 

Where  the  plant  is  backward  in  providing 

a  comprehensive  system  for  keeping  tabs  on 

the  efficiency  of  its  equipment,  the  foreman 

can  increase  his  value  and  prestige 

many  times  over  by  keeping  such   The  Foreman's 

1        ,  .  ^>         Own  Records 

records  on  his  own  account.   Even  0j  Equipment 

if  the  plant  has  its  own  record  sys- 
tem, the  alert  foreman  will  keep  some  records 
of  his  own  by  which  he  can  readily  check  up 
the  facts.    Commenting  on  this,  an  experi- 
enced industrial  executive  recently  said: 

"It  is  my  experience  that  many  foremen 
come  in  for  criticism  because  they  fail  to  keep 
records  of  their  own,  showing  the  possible  and 
probable  capacity  of  their  equipment.  Too 
often  an  otherwise  efficient  man  depends  here 
on  memory  or  guesswork,  and  when  his  mem- 
ory slips  a  cog  or  his  guess  misses  fire  he  is  al- 
most sure  to  lose  standing.  He  loses  standing 
with  his  men  as  well  as  with  the  management. 


92  PRODUCTION  METHODS 


Records  of  past  performance,  of  breakdowns, 
of  life  of  equipment  and  accessories,  are  cer- 
tain to  come  in  handy.  Many  foremen  are 
called  on  to  assist  in  estimating  and  planning; 
when  they  haven't  any  records  to  fall  back  on, 
they  often  make  a  sorry  showing. 

"Again,  foremen  who  keep  such  records 
and  use  them  when  called  on  for  information 
are  the  men  who  impress  themselves  on  the 
management  as  careful,  painstaking,  accurate, 
thorough,  and  dependable.  Such  men  are  al- 
ways in  demand,  and  men  in  the  foremanship 
who  show  these  qualities  are  bound  to  rise." 


VII 


Keeping  Production  in  Step 

IT  is  said  that  while  the  great  Equitable 
Building  was  yet  under  construction  in 
New  York,  all  of  its  2600  rooms  were 
rented.  The  owners  were  able  to  sign  leases 
for  the  rental  to  begin  on  a  certain  day,  be- 
cause they  had  a  contract  with  the  builders 
calling  for  completion  of  the  work  within 
365  days.  Should  they  fail  to  complete  the 
building  within  that  time,  the  builders  agreed 
under  their  contract  to  pay  a  large  money 
penalty  for  each  extra  day  required.  Since 
the  rent  totaled  $3,000,000  a  year,  or  $8219 
a  day,  the  owners  felt  justified  in  requiring 
this  protection.  No  necessity  for  exacting 
penalties  arose,  however.  The  work  was  com- 
pleted on  the  dot,  the  tenants  took  possession 
on  the  day  agreed  upon,  and  the  owners  be- 
gan to  receive  income  from  the  building  ex- 
actly on  the  day  they  had  set. 

In  the  case  of  a  product  so  large  and  costly 
as  an  office  building  it  is  easy  to  see  how  delay 
in  production  costs  money.  Until  the  build- 
ing is  actually  produced  —that  is,  completed 
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— it  renders  no  service  to  its  owner;  he  can 
make  no  use  of  it  himself,  nor  can  he  rent  it 
and  thus  get  an  income  from  it.  All 
How  Delay     the  money  invested  in  the  land  upon 
Costs  which  the  building  stands  and  in 

the  steel,  stone,  concrete,  and  other 
materials  used  in  construction,  is  idle — is 
returning  no  benefit.  Moreover,  taxes  are 
being  paid  upon  the  land,  with  no  resulting 
benefit.  When  the  investment  runs  into  mil- 
lions of  dollars — as  was  the  case  with  the 
Equitable  Building  project — the  loss  mounts 
up  rapidly  to  an  enormous  total  which  is  re- 
flected directly  in  the  rent. 

The  costliness  of  delay  is  not  so  readily 
seen  in  the  case  of  a  factory  producing  an 
article  of  small  unit-value.  And  yet,  the  con- 
ditions are  essentially  the  same  in  both  cases. 
The  longer  it  takes  the  watch  factory  to  make 
10,000  watches,  the  higher  is  the  cost  of  each 
watch.  The  labor  may  be  paid  entirely  on  a 
piecerate  basis,  but  all  the  other  factors  of  ex- 
pense are  directly  influenced  by  time  con- 
sumed. First  of  all  there  is  the  money  in- 
vested in  steel,  brass,  nickel  and  other  parts, 
just  as  in  the  case  of  the  office  building  there 
was  the  money  invested  in  stone,  concrete  and 
other  material.  The  longer  it  takes  to  pro- 
duce the  watches,  the  longer  the  investment  in 
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material  is  tied  up.  Frequently  it  is  bor- 
rowed money  on  which  the  factory  is  paying 
a  bank  6  per  cent;  and  even  if  not  borrowed, 
it  is  idle  so  long  as  it  is  awaiting  turnover 
from  material  into  salable  goods.  It  is  money 
that  could  be  put  in  savings  banks  or  into  Gov- 
ernment bonds  and  made  to  earn  a  good  inter- 
est with  practically  no  risk  at  all!  There- 
fore, every  additional  day  it  is  idle  pushes 
final  costs  up  another  notch. 

Moreover,  the  money  invested  in  equipment 
represents  additional  capital  upon  which  in- 
terest or  its  equivalent  must  be  reckoned  for 
every  unnecessary  day  spent  in  turning  out  the 
10,000  wratches.  And  taxes  on  the  factory 
property  and  all  other  indirect  expenses  are 
piling  up  constantly.  A  simple  analysis  of 
the  elements  entering  into  the  cost  of  produc- 
tion shows  quickly  that  in  any  kind  of  produc- 
tion— whether  it  be  the  production  of  articles 
of  small  value,  like  shoe-laces,  or  of  high 
value,  like  skyscrapers — any  increase  in  the 
time  spent  upon  production  increases  the  cost. 
And  the  reverse  is  also  true:  Any  decrease  in 
the  time  spent  upon  production  decreases  the 
cost  of  production. 

What  the  good  factory  man  is  constantly 
striving  for  is  rapid  turnover — by  which  is 
meant  rapid  conversion  of  raw  material  into 
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finished  goods,  and  of  the  finished  goods  into 
cash.    It  is  rapid  turnover  that  enables  him 
to  keep  up  with  competition  by  making 
Rapid         one  dollar  earn  a  profit  several  times 
Is  Sought    during  the  year.   We  have  already  in- 
dicated how  wise  purchasing  and  the 
use  of  records  can  secure  rapid  turnover 
and  prevent  the  tying  up  of  money  in  material. 
But  this  is  only  half  the  story  of  rapid  turn- 
over.   Material  is  only  one  element  of  cost. 
Wages  and  the  expense  of  plant  and  equip- 
ment are  the  other  elements,  and  the  secret  of 
rapid  turnover  is  as  largely  one  of  reducing 
waste  time  throughout  the  factory  as  it  is  in 
securing  rapid  turnover  of  material. 

There  is  a  distinction  between  productive 
time  and  waste  time,  from  the  standpoint  of 
rapid  turnover.  Of  course  no  time  spent  on 
production  is  ever  really  wasted  if  the  product 
can  be  sold  at  a  profit,  but  the  most  produc- 
tive time  is  that  expended  on  materials  for 
which  there  is  a  ready  market.  So  the  pro- 
duction executive  who  seeks  rapid  turnover 
must  keep  his  organization  at  work  on  goods 
for  which  he  has  a  known  market  rather  than 
piling  up  goods  for  the  warehouse. 

We  are  looking  now  from  the  standpoint  of 
the  general  manager  or  superintendent.  He 
must  know  what  every  department  of  his  fac- 
tory is  doing,  and  which  departments  are 
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available  to  be  switched  over  to  the  produc- 
tion of  a  rush  order,  if  necessary.  He  must 
know  that  there  will  be  no  delays  in  the  execu- 
tion of  this  order.  His  entire  factory  must 
keep  in  step.  Here  records  constitute  one  of 
his  most  valuable  aids.  To  the  production 
executive  at  the  head  of  the  force  and  to  all 
the  members  of  the  force,  records  are  like  the 
signals  given  by  the  captain  of  a  baseball  team 
and  acted  upon  by  the  players.  To  be  efficient 
signals,  they  must  be  based  on  exact  knowl- 
edge of  the  game  at  all  its  stages,  they  must 
mean  something  definite,  and  their  meaning 
must  be  understood  by  those  for  whom  they 
are  intended. 

In  large  or  small  production  teams,  some- 
body must  be  captain.    He  must  direct  the 
operation  of  the  whole  team.    In  large  or- 
ganizations, this  is  the  function  of  gome  Qonm 
the  planning  department,  as  ex-  trolling 
plained  in  Unit  III.  All  factories  Authority 
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are  not  large  enough  for  a  planning 
department,  but  even  in  small  factories  there 
is  an  active  team  captain  and  what  is  said 
here  about  the  planning  department  and  its 
records  applies  as  well  to  the  functions  of  the 
manager  who  directs  his  production  team 
without  the  aid  of  a  planning  department  as 
such. 

Whenever  an  order  is  received  or  the  pro- 
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duction  of  anything  considered,  the  details  of 
the  undertaking  are  carefully  considered  by 
the  authority  that  plans  the  work  and  lays 
it  out.  In  the  case  of  building  construction, 
ship-building  or  a  large  machine  shop,  this 
may  be  the  engineering  department  that  makes 
the  plans  and  specifications  for  the  work. 
After  such  preliminary  plans  have  been  care- 
fully made,  they  go  to  the  planning  depart- 
ment, the  active  captain  of  the  production 
team.  In  some  shops  there  is  no  engineering 
department  and  the  planning  department 
initiates  the  plans  for  the  work. 

The  first  "signals"  used  by  the  planning  de- 
partment are  the  records  which  indicate  the 
routing  of  the  work  throughout  the  plant. 
These  records  show  how  each  department  or 
machine  stands  on  the  schedule  of  work  al- 
ready in  process,  and  indicate  when  and  where 
new  work  may  be  assigned.  Moreover,  they 
show  how  similar  work  has  been  handled  in 
the  past,  and  guide  the  planning  department 
in  picking  the  right  men  and  equipment  to 
handle  the  work  contemplated.  In  all  of  this 
analyzing  and  planning,  the  foremen  of  the 
various  departments  and  the  records  they  have 
handed  in,  are  of  the  greatest  assistance  and 
value  to  the  planning  department. 

On  the  basis  of  its  planning  and  organiza- 
tion of  the  work,  the  planning  department 
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issues  a  PRODUCTION  order  for  the  new 

job.   When  OK'd  by  the  superintendent,  this 

goes  to  the  producing  departments 

and  is  their  authority  for  taking  up  The 

i      n^u  j  j  Production 

the  new  work.    1  he  production  order  Order 

gives  all  details  of  the  job,  lists 
the  various  operations  to  be  performed  and 
the  departments  that  are  to  perform  them,  in- 
dicates the  schedule  which  the  work  is  to  fol- 
low, and  specifies  rates  to  be  paid  for  the  vari- 
ous operations.  A  copy  of  this  order  is  sent 
to  the  cost  department  and  becomes  a  part  of 
its  records  for  determining  the  cost  of  the 
job. 

Mention  has  been  made  in  Chapter  III  of 
the  use  of  job  tickets.  Job  tickets  are  issued 
on  the  basis  of  the  production  order.  The 
production  order  is  the  central  and  guiding 
record  that  governs  the  production  of  the  en- 
tire order,  whereas  a  separate  job  ticket  may 
be  made  out  for  each  operation  to  be  per- 
formed, or  even  for  each  workman. 

When  the  order  calls  for  an  entirely  new 
product,  special  care  is  given  to  the  supervi- 
sion and  study  of  the  work  as  it  proceeds,  in 
order  that  the  one  best  way  of  per- 
forming each  operation  may  be  de-  RateTards 
termined.     Especially    where  the 
work  is  done  on  a  piecerate  basis,  it  becomes 
necessary  to  make  time  studies  and  establish 
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standard  time  for  performing  each  operation. 
In  such  cases  a  time  study  expert  is  employed, 
and  with  a  stop  watch  he  times  the  various 
operations  at  the  machine  and  at  the  work 


Part  Name—  _   No  

Opr.  No. 

OPERATION  NAME 

PRICE 

Screw  Dept. 

1 

Form,  DriU,  Turn  and  Cut  Off 

2 

Tapping 

Lathe  Dept. 

S 

Turning  and  Facing 

4 

Finish  Turn 

6 

Face  Two  Sides  Complete 

Drill  Press  Dept. 

6 

Mill 

1 

00 

7 

Lap  and  Burr 

70 

8 

Dr.  and  Ctsk.  Holes  Rm.  D  P.  Hole 

1 

00 

9 

Tap  Screw  Hole 

20 

Polishing  Dept. 

10 

Grain  Polish  One  Side 

Blacksmith  Dept. 

11 

Blue 

Lathe  Dept. 

12 

Polish  to  Gauge 

Assembling  Dept.  (Finished) 

Piecework  Rate  Card 


bench,  records  them  carefully,  and  thus  there 
are  provided  accurate  data  for  fixing  the  rates 
to  be  paid,  reckoning  the  time  required,  and 
the  costs.  After  one  job  has  been  completed, 
these  figures  are  available  for  planning  future 
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jobs.  A  convenient  form  of  record  for  con- 
veying such  information  to  the  various  operat- 
ing departments  is  the  PIECEWORK  RATE  CARD. 
It  is  both  a  rate  card  and  a  routing  card,  show- 
ing the  order  of  work  from  department  to  de- 
partment. Rates  are  extended  so  that  each  de- 
partment gets  only  the  piecerates  covering  its 
work.  In  the  illustration,  for  example,  rates 
are  given  only  for  the  drill-press  department, 
showing  that  this  card  is  intended  for  that  de- 
partment. 

Production  orders  are  numbered  consecu- 
tively, and  jobs  are  referred  to  by  their  order 
numbers.  All  subsidiary  records,  such  as  job 
ticket,  rate  cards,  and  the  like,  are  identified 
with  their  order  by  the  order  number.  The 
production  order  also  refers  to  the  drawing 
number,  when  blueprints  are  used,  and  the 
blueprints  may  accompany  the  order  when  it 
goes  from  the  planning  department  to  the 
various  foremen. 

In  addition  to  the  production  order,  some 
plants,  such  as  printing  plants  and  others  that 
produce  goods  to  the  order  of  customers,  use 
a  JOB  INSTRUCTOR.    It  is  a  form  on 
which  are  written  out  all  instructions  jnftru°tor 
to  the  workman.    Sometimes  these  in- 
structions are  written  on  the  job  ticket. 

In  chemical  plants,  such  data  takes  the  form 
of  formulae  and  records  that  have  been  made 
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up  by  the  laboratory.  Such  plants  must  con- 
tinually test  their  product  by  laboratory  tests. 
In  sugar  factories,  for  instance,  such  tests  are 
highly  important. 

In  shoe  factories,  the  order  department  en- 
ters in  the  order  book  all  the  details  regarding 
the  samples  upon  which  the  orders  were  se- 
cured. Each  lot  is  given  a  number.  Tags 
bearing  this  number  and  the  details  regarding 
the  preparation  of  the  shoe  upper,  with  one 
tag  for  each  two  dozen  shoes,  are  sent  to  the 
foremen  of  the  cutting  rooms.  Other  tags 
containing  details  about  the  sole  leather  to  be 
used  are  sent  to  the  foremen  of  the  sole-leather 
departments.  A  third  lot  of  tags  is  prepared 
for  the  direction  of  the  foreman  of  the  making 
or  bottoming  room,  where  are  brought  to- 
gether and  assembled  the  various  parts  of  the 
uppers  prepared  in  the  cutting  and  stitching 
rooms  and  the  bottoms  prepared  in  the  sole- 
leather  room. 

Each  industry  has  its  own  form  of  job  in- 
structor or  job  ticket.  All  have  the  same  pur- 
pose, to  give  concrete  instructions  to  foremen 
and  workers  as  to  what  is  to  be  done  on  each 
order.  And  usually  the  time  in  which  each 
operation  should  be  performed  is  indicated. 

In  addition  to  production  orders,  there  are 
SHOP  ORDERS.  These  are  orders  for  the  manu- 
facture of  something  to  be  used  within  the 
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plant.    Thus,  a  machine  shop  might  make  a 

certain  number  of  tools  for  use  in  the  shop. 

The  order  calling  for  the  manufac-  „  . 

,       ,         °,  L        -  j       Shop  Orders 

ture  of  tools  would  be  a  shop  order. 

The  production  order  applies  only  to  manu- 
facturing goods  for  sale,  not  for  the  factory's 
own  use.  Shop  orders  are  assigned  their  own 
series  of  numbers,  to  avoid  confusing  them 
with  production  orders.  Copies  of  the  shop 
orders  are  sent  to  the  cost  department,  and 
all  tools  or  other  supplies  manufactured  on 
shop  orders  are  charged  against  the  depart- 
ment or  job  in  which  they  are  to  be  used. 

The  planning  department  keeps  a  carbon 
copy  of  each  order  issued,  both  production 
and  shop  orders,  and  as  the  work  is  completed 
and  so  reported  to  the  planning  department, 
it  removes  its  copy  to  a  "dead"  file.  Thus  the 
orders  in  the  live  file  show  at  any  time  the 
uncompleted  work  then  under  way  in  the  fac- 
tory. 

After  the  production  order  has  been  issued, 
it  is  important  to  follow  up  the  work  and 
see  that  each  part  of  the  job  is  completed  on 
scheduled  time.  The  foreman  in  one  depart- 
ment must  keep  up  with  the  production  in 
the  other  departments.  If  he  lags  behind, 
even  in  the  production  of  a  small  part,  his 
failure  to  keep  up  to  schedule  may  delay  the 
entire  production.    If  he  booms  ahead  and 

[V—7] 
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turns  out  work  faster  than  the  schedule  calls 
for,  he  clogs  up  the  stock  room  with  surplus 
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In  factories  where  the  work  is  carefully  standardized,  the  plan- 
ning department  may  issue  an  instruction  card  with  each  job 
which  specifies  how  the  work  is  to  be  done,  the  time  required 
for  each  operation,  the  rate  to  be  paid,  and  other  information 


parts.  Wfiat  he  should  have  done,  was  to 
utilize  his  department  part  of  the  time  on 
other  work  for  which  there  was  immediate  use. 
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Efficiency  calls  for  an  evenness  of  production. 

In  order  to  keep  work  up  to  schedule,  the 
superintendent  or  foreman  must  know  two 
things:  (i)  how  much  he  is  expected  to  pro- 
duce  within    a    given    time,  and 
(2)  how  much  of  it  he  has  produced  f Schedule 
at  the  end  of  any  day  or  week.  Such 
information  as  this  cannot  be  carried  around 
in  one's  memory — certainly  not  in  a  plant  of 
any  size.   A  record  is  necessary,  and  here  use 
may  be  made  of  some  such  arrangement  as  the 
progress  charts  illustrated  in  Unit  III. 

A  complete  and  satisfactory  scheme  for 
keeping  constant  tabs  on  production  was  de- 
vised by  an  organization  that  manufactures 
phonographs  and  dictating  machines.  This 
plant  comprises  eighteen  operating  depart- 
ments, employing  about  3000  workmen,  and 
it  is  easy  to  see  that  opportunities  for  confu- 
sion and  delay  would  be  numerous.  One  of 
the  departments  is  called  the  automatic-ma- 
chine department  because  of  the  type  of  ma- 
chines used.  Ten  thousand  different  parts  go 
into  the  making  of  the  different  models,  and 
about  seven  thousand  of  these  are  made  in  the 
automatic-machine  department.  All  the  parts 
made  here  are  forwarded  to  the  various  other 
departments  for  further  operations  and  assem- 
bling. 

The  foreman  of  this  automatic-machine  de- 
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partment  has  under  him  one  hundred  and 
twenty-five  men  and  about  three  hundred  au- 
tomatic and  semi-automatic  machines  of  a 
dozen  different  types.  His  problem  is  to  keep 
all  the  men  and  machines  busy,  and  in  doing 
so  to  turn  out  each  of  the  seven  thousand 
parts  in  such  evenly-balanced  quantities  that 
they  will  meet  the  scheduled  requirements. 
The  scheme  used  to  control  and  guide  this  pro- 
duction is  represented  by  the  SCHEDULE  BOARD 
illustrated. 

This  board  is  made  by  the  planning  de- 
partment and  kept  up-to-date  in  the  depart- 
ment in  which  it  is  used.    Here  is  how  it  is 
y  .  done.    The  number  of  machines 

Schedule  Board  t0  be  manufactured  each  month 
to  supply  the  sales  department 
with  the  output  required  for  the  year,  is 
known.  The  number  of  each  part  going  into 
each  machine  is  also  known,  and  from  this 
it  is  a  simple  matter  to  figure  the  number  of 
parts  required  for  the  total  production.  On 
the  basis  of  this  information  a  schedule  board 
is  drawn  up  for  the  automatic-machine  de- 
partment, and  similarly  one  is  made  for  each 
of  the  other  seventeen  departments. 

As  indicated  in  the  illustration,  the  sched- 
ule board  shows  the  record  for  each  part.  In 
the  first  column,  the  part  number  is  given.  In 
the  second,  the  name  of  the  part  may  be  writ- 
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ten.  The  third  column  shows  the  schedule 
per  week,  and  the  fourth  the  schedule  per  day 
— the  number  of  each  part  that  must  be  turned 
out  weekly  and  "daily  if  the  production  of  all 
departments  is  to  move  along  at  an  even  ratei 
The  figures  shown  in  the  third  column  are  ob- 
tained by  dividing  the  required  output  for  the 
year  by  52,  the  number  of  weeks ;  and  the  fig- 
ures in  the  fourth  column  are  obtained  by  di- 
viding the  number  of  working  days  per  week 
into  the  weekly  requirement. 

Following  the  schedule  columns  "per  week" 
and  "per  day"  are  fifty-two  spaces,  each  rep- 
resenting one  week  of  the  year.  As  the  board 
comes  to  the  automatic-machine  department, 
or  any  other  operating  department,  for  use, 
these  spaces  are  blank.  Upon  them  the  de- 
partment will  keep  its  own  record  of  output, 
and  by  comparing  output  week  by  week  or 
day  by  day  with  the  schedule  in  columns  3 
and  4,  it  can  tell  how  well  it  is  keeping  up. 

The  record  of  output  is  kept  by  means  of 
small  metal  tacks,  whose  heads  are  lettered  in 
accordance  with  the  various  operations.  Thus 

®  indicates  first  operation 

®  indicates  second  operation 

©  indicates  third  operation 

©  indicates  final  operation,  regardless  of  whether 
it  is  first,  second,  or  third 

©  indicates  job  held  up  on  account  of  lack  of 
material. 
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An  even  more  effective  scheme  of  designat- 
ing the  operations  is  to  use  a  different  colored 
tack,  instead  of  a  different  letter,  for  each 
operation.  Thus  red  might  indicate  the  first 
operation,  white  the  second,  blue  the  third, 
and  green  the  final.  But  whatever  the  scheme 
used,  the  tacks  are  placed  on  the  board  to 
indicate  how  much  of  the  output  of  each  part 
has  been  processed  through  each  operation. 
As  work  in  the  department  progresses,  and 
job  tickets  are  turned  in  to  report  the  com- 
pletion of  various  parcels  of  work,  the  clerk 
in  charge  of  the  schedule  board  advances  the 
tacks  to  represent  the  present  standing  of  out- 
put. 

For  example,  let  us  assume  that  Part  No. 
103,  Operation  2,  has  been  finished  to  meet 
the  schedule  up  to  the  fifth  week.    Since  the 
weekly  requirement  is  2000,  this  means 
g°wJhe   that  10,000  parts  have  been  finished 
Works      through  this  operation.    A  job  ticket 
now  comes  through  for  4300  parts,  and 
Tack  "B"  is  thereupon  advanced  to  a  position 
on  the  board  just  beyond  the  seventh  line,  since 
the  production  is  300  more  than  the  produc- 
tion for  seven  weeks.    (The  figures  written  in 
by  the  side  of  the  tacks  indicate  the  pro- 
duction beyond  what  the  line  indicates.) 
Eight  weeks'  output  of  this  part  has  been  pro- 
cessed through  the  first  operation,  and  12,400 
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have  passed  through  the  final  operations. 

In  Part  No.  100  the  record  is  not  so  en- 
couraging. Four  weeks'  output,  in  this  case 
4000  parts,  has  been  carried  through  all 
operations;  but  beyond  that  there  has  been  no 
production  of  this  part  for  the  reason  indi- 
cated by  the  black  tack — lack  of  raw  material. 
Of  course  this  black  tack  becomes  an  imme- 
diate warning  to  the  foreman,  and  the  minute 
it  appears  on  the  board  in  any  space  he  gets 
his  requisition  system  working  to  obtain  the 
necessary  raw  material. 

An  important  feature  of  the  schedule  board 
is  the  wire  indicator,  which  is  moved  forward 
each  day  to  show  just  where  production  in  all 
parts  should  stand  on  that  day.  By  compar- 
ing the  position  of  the  tacks  with  the  position 
of  the  wire,  one  can  tell  at  a  glance  when  pro- 
duction in  any  column  is  falling  behind  or 
pushing  ahead. 

Thus  the  schedule  board  is  a  graphic  chart 
of  the  standing  of  production,  itemized  by 
parts  and  by  operations.    It  is  a  picture  of 
the  factory's  progress,  or  lack  of 
progress,  in  any  department.   Not  faction 
all  factories  require  the  degree  of 
detail  that  the  chart  illustrated  shows.  Fre- 
quently it  is  necessary  only  to  keep  track  of 
final  operations. 

Such  a  graphic  record  of  production  is  not 
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only  a  safeguard  against  overproduction  or 
underproduction  in  any  department,  but  it  is 
also  a  factor  in  reducing  costs.  Under  the 
old  loose  arrangements  of  former  days,  it  was 
common  to  have  men  going  through  the  de- 
partments to  check  up  possible  shortage  or 
delay.  The  use  of  schedule  boards  reduces 
such  use  of  stock-chasers  to  the  minimum. 

A  good  rule  for  interesting  workers  in 
"bogey"  by  means  of  charts  and  such  devices 
is  to  set  the  standard  low  enough  so  that  all 
can  attain  it.  Although  the  copy  books  used 
to  abjure  us  to  "hitch  our  wagon  to  a  star,"  it 
is  poor  policy  to  set  such  a  high  mark  for 
workers  that  only  the  top-notch  men  can  reach 
it  There  is  great  satisfaction  among  a  team 
of  men  when  they  have  pushed  the  ball  over 
the  line,  or  the  indicator  over  the  mark.  When 
this  mark  is  set  too  high,  they  get  discour- 
aged and  quit  trying  to  reach  it.  Experience 
with  schedule  boards  of  this  kind  has  shown 
that  it  is  better  to  have  the  mark  a  little  too 
low  and  give  the  crew  the  satisfaction  of  beat- 
ing the  mark  than  it  is  to  have  it  too  high. 

Records  used  to  keep  production  in  step, 
like  all  other  records,  should  be  wisely  used 
in  the  modern  spirit  of  intelligent  teamwork. 
The  more  workers  that  can  be  interested  in 
such  records,  the  greater  success  will  they 
have  in  performing  their  function. 
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Controlling  the  Cost 

THE  same  records  that  are  used  to  keep 
track  of  assets,  to  prevent  waste  and  dis- 
honesty, to  maintain  efficiency  of  the 
working  force  and  of  equipment,  and  to  keep 
production  in  step,  are  also  the  basic  records 
from  which  the  management  obtains  infor- 
mation about  costs.  From  their  data  are  made 
up  the  final  records  that  enable  the  manage- 
ment to  control  costs. 

Modern  cost-finding  systems  are  thus  de- 
vised to  fit  in  with  and  make  use  of  the  records 
already  functioning  in  the  factory.  These 
original  records  do  not  them- 
selves constitute  a  cost-finding  The  Cost  System 

,  Is  Built  on 

system,  as  many  manufacturers  Basic  Records 

have  found  out  to  their  surprise 
and  sorrow.  A  set  of  records  that  keeps  track 
of  assets  or  of  time  is  only  the  measuring 
instrument.  It  shows  the  amount  of  material 
used  in  producing  a  certain  product,  and  the 
number  of  hours  spent  in  the  production,  but 
it  does  not  show  the  cost  by  the  hour  nor  the 
cost  of  the  job. 

in 
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Of  course  it  is  possible  to  gather  together 
the  information  contained  in  the  basic  records 
as  to  payroll,  materials,  and  supplies,  and  the 
other  expenses  of  production,  add  to  these  the 
salaries  and  general  expenses,  interest  on  in- 
vestment and  borrowed  capital,  taxes,  insur- 
ance, and  the  like.  By  dividing  the  sum  total 
of  these  items  by  the  number  of  products  made 
during  the  year  we  arrive  at  the  cost  of  each 
unit  of  the  product — say,  each  automobile,  or 
each  thousand  pounds  of  refined  sugar,  or  each 
sack  of  flour.  This  is  actually  what  some 
manufacturers  are  doing  today.  But  it  doesn't 
give  a  very  helpful  story  of  costs.  Suppose 
there  are  several  types  and  styles  of  automo- 
biles, or  several  grades  of  sugar,  or  several 
grades  of  flour — what  then?  Also,  this 
method  does  not  enable  the  production  man- 
ager to  control  costs.  Suppose  it  shows  he  is 
losing  money?  The  end  of  the  year  is  a  pretty 
late  date  to  find  out  this  important  fact.  And 
if  he  is  losing  money,  where  is  he  losing  it, 
and  why?  If  he  is  making  money,  where  is  he 
making  it,  and  how?  If  his  market  demands 
that  he  reduce  the  price  of  his  product,  where 
and  how  can  he  cut  the  cost? 

An  adequate  cost-finding  system  will  enable 
the  management  to  answer  these  questions,  not 
merely  by  departments,  but  by  smaller  sub- 
divisions— even  by  individual  machines  and 
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by  processes.    It  might  be  so  detailed  in  its 
analysis  as  to  show  on  a  card  how  much  each 
man  is  producing.  The  cost  ac- 
countant's function  is  to  show  Detailed  Facts 

N  ecessavv  to 

up  the  efficiency  of  the  plant  Control  of  Costs 
in  detail — to  reveal  where  ex- 
penses are  running  up  or  falling  down,  where 
production  is  dropping  or  climbing,  where 
costs  are  changing.  With  such  knowledge  be- 
fore them,  the  production  executives  can  sup- 
ply the  remedy  without  waiting  for  the  bal- 
ancing of  the  books  at  the  end  of  the  year. 

To  enable  the  management  to  control  costs, 
the  records  must  show  (1)  the  per-unit  cost 
and  (2)  how  that  cost  was  incurred.  With 
these  facts  in  detail,  the  management  can  dis- 
cover the  why  of  costs  and  guide  its  future 
operations  accordingly. 

It  should  be  remarked  here  that  increased 
cost  does  not  necessarily  mean  decreased  ef- 
ficiency, and  decreased  cost  increased  effi- 
ciency. Take  the  case  of  the  weaving  of  fancy 
goods  or  colors  in  a  textile  mill.  Differences 
in  pattern  and  material  cause  costs  to  mount 
inevitably.  In  many  industries  the  quality  of 
raw  material  directly  affects  the  cost  barom- 
eter. 

To  be  really  efficient,  the  cost-finding  sys- 
tem must  be  fitted  to  the  needs  of  the  industry 
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it  serves.    Some  systems  attempt  to  force  the 
industry  into  a  strait-jacket  of  their  own  mak- 
ing, but  they  always  fail.  All 
Minor  Operations    good  cost-finding  systems  get 

Be^gnored*  at  the  C0St  °f  each  maJor  °Per" 

ation  performed  in  changing 

raw  material  into  the  finished  product.  It  is 
not  generally  desirable  to  ascertain  the  cost  of 
minor  operations,  because  the  expense  of  get- 
ting the  information  often  exceeds  any  pos- 
sible saving  that  might  accrue.  Should  finer 
analysis  of  cost  be  desired,  in  order  to  ascer- 
tain whether  or  not  the  expense  of  some  small 
operation  can  be  reduced,  this  can  be  done  by 
a  special  check-up  of  the  operation  covering 
a  period  of  hours  or  days  and  an  intensive 
study  of  ways  of  cheapening  the  operation. 
The  cost  system  ordinarily  does  not  strive  to 
go  that  far,  unless  the  small  operation  is  ex- 
ceedingly expensive  or  uses  some  precious  or 
expensive  material  and  therefore  becomes  a 
large  part  of  the  final  cost  of  the  manufac- 
tured article. 

The  first  requisite  of  a  cost-finding  system  is 
an  intelligent  understanding  of  the  processes 
of  the  industry  and  their  relation  to  the  fin- 
ished product.  Then  there  must  be  a  com- 
mon sense  decision  as  to  which  processes  it  is 
desirable  to  have  under  immediate  control 
through  detailed  cost  figures.  Such  a  decision 
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will  ordinarily  affect  the  number  and  kind  of 
job  tickets  given  out,  though  for  purposes  of 
instructing  workers  there  are  sometimes  job 
tickets  given  out  for  many  operations  that  are 
lumped  together  in  the  final  cost  sheets. 

In  general  there  are  three  fairly  distinct  sys 
terns  of  ascertaining  costs,  varying  according 
to  the  type  of  industrial  activity  whose  costs 
are  to  be  recorded.   These  are: 

1.  Special  order  system. 

2.  Standardized  part  system. 

3.  Process  system. 

Under  the  SPECIAL  ORDER  SYSTEM  all  items 
of  cost  are  charged  directly  to  the  order. 
This  system  may  be  used  in  ascertaining  the 
manufacturing  cost  of  locomotives, 
steamships,     expensive     jewelry,  OrderS^s" 
motor  trucks,  made-to-order  furni- 
ture, books,  printed  material,  and  the  like. 

Assume  that  five  motor  trucks  of  a  specified 
type  are  being  put  through  the  factory,  either 
for  stock  or  to  meet  a  particular  customer's 
order  already  received.  A  production  order 
would  be  issued  as  explained  in  the  preceding 
chapter.  This  order  would  bear  an  order 
number.  As  material  is  used,  whether  from 
the  stores  room  or  purchased  expressly  for 
this  order,  and  as  labor  is  applied,  the  costs 
are  charged  against  this  order  number.  These 
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costs  are  accumulated  from  different  sources. 
Material  costs  would  be  compiled  from  the 
numerous  material  requisitions  or  purchase 
requisitions,  all  of  which  show  the  number  of 
the  order  to  which  the  materials  delivered  are 
to  be  applied.  Labor  costs  would  be  gath- 
ered from  the  time  checks  or  job  tickets  of  the 
workmen.  Adding  to  these  a  proper  propor- 
tion of  the  indirect  expense  gives  the  final 
manufacturing  cost. 

The  STANDARDIZED  PART  SYSTEM  provides 
for  the  application  of  all  costs  to  the  indi- 
vidual part  entering  into  the  completed  ar- 
ticle. In  this  system  the  charges  are 
Standardized  i         >  %  * 

Part  System     made  against  a  part  number  rather 

than  an  order  number.  Take,  for 
example,  a  watch  factory  in  which  more  than 
five  hundred  operations  are  involved  in  mak- 
ing a  watch.  As  is  the  case  in  many  other 
factories,  the  workmen  are  specialized,  one 
concentrating  on  one  operation  and  doing 
nothing  but  that,  while  others  specialize  on 
other  operations.  Records  are  kept  of  the  di- 
rect labor  spent  in  each  operation.  Each  part 
is  given  a  "part  number."  There  are  standard 
operations  for  every  part,  numbered  consec- 
utively in  the  order  of  their  performance. 
One  workman,  engaged  in  cutting  a  groove  in 
a  certain  part  of  the  watch  mechanism,  is 
given,  let  us  say,  10,000  parts  to  put  through 
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this  operation  of  grooving.  When  the  work 
is  given  to  him  the  timekeeper  notes  the  time. 
It  may  take  him  four  hours  or  eight  hours  or 
two  days  to  groove  the  10,000  parts,  according 
to  the  difficulty  of  the  operation ;  whatever  the 
time  required,  it  is  noted  by  the  timekeeper 
when  the  worker  returns  the  grooved  parts. 
Then  it  is  a  simple  matter  for  the  cost  ac- 
countant to  reckon  the  cost  per  hundred  or  per 
thousand  for  that  operation,  by  dividing  the 
number  of  parts  into  the  total  labor  cost  of 
putting  the  entire  lot  through  the  operation. 

In  a  similar  manner  the  lot  passes  from 
workman  to  workman  until  all  the  operations 
have  been  completed  and  each  part  becomes  a 
finished  part.  The  cost  per  hundred  or  per 
thousand  for  each  operation  is  then  a  matter 
of  record.  The  cost  of  materials  is  kept  ac- 
count of  by  a  system  of  requisitions.  Taking 
first  the  cost  of  the  raw  materials  and  adding 
the  cost  of  all  operations  on  a  particular  part, 
the  result  arrived  at  is  the  material  and  labor 
cost  for  that  part. 

In  like  manner  two  or  more  parts  are 
brought  together  into  what  is  known  as  an  as- 
sembly. The  cost  of  this  assembly  consists  of 
the  cost  of  the  two  single  parts  plus  the  cost 
of  bringing  them  together.  Minor  assemblies 
find  their  way  into  larger  ones,  which  in  turn 
progress  until  the  finished  watch  is  reached. 
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Costs  are  built  up  in  exactly  the  same  way  as 
the  watch.  When  the  watch  is  completed  the 
cost  is  known. 

Only  where  production  is  turned  out  in 
large  quantities,  and  where  the  manufacturing 
is  conducted  on  a  schedule  of  standardized 
operations  and  parts,  can  this  system  be  em- 
ployed. Airplanes,  guns,  phonographs,  type- 
writers, watches  are  products  to  which  this 
system  may  be  applied  successfully.  In  this 
day  of  vast  production,  under  methods  of 
standardization  of  manufacturing,  this  system 
in  all  its  refinements  is  of  unlimited  benefit  in 
determining  costs  of  every  operation,  every 
part,  every  assembly  or  combination  of  assem- 
blies, terminating  in  the  exact  cost  of  the  com- 
pleted article.  At  the  same  time,  it  makes  pos- 
sible such  comparisons  with  previous  perform- 
ances as  to  safeguard  against  excess  of  waste, 
scrap,  defective  parts,  or  other  leaks. 

The  PROCESS  SYSTEM  fixes  costs  on  the 
process,  rather  than  on  the  part  or  the  order. 
It  is  adapted  to  special  types  of  manufactur- 
ing, such  as  paint  factories,  canner- 
lsystem°CeSS   *es>    bakeries,    foundries,  chemical 
plants,  and  the  like.    In  the  case  of 
a  baking  plant,  all  costs  for  a  particular  dough 
would  be  charged  to  the  process.   The  total 
cost  of  the  entire  product  is  thus  obtained. 
The  number  of  loaves  made  divided  into  the 
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total  cost  gives  the  cost  per  loaf.  In  a  foundry, 
all  costs  for  a  given  period  are  applied  to 
the  product  manufactured.  Dividing  the 
weight  of  completed  castings  into  the  total 
cost  gives  the  cost  per  ton.  Statistical  figures 
may  also  be  compiled  showing  the  cost  per  ton 
for  melted  metal,  labor  cost,  melting-depart- 
ment overhead,  and  overhead  other  than  melt- 
ing. Undue  variations  in  the  cost  of  the  com- 
pleted castings  per  ton  may  then  be  traced  to 
their  source. 

No  factory  uses  either  the  special  order  sys- 
tem or  the  standardized  part  system  solely. 
These  systems,  used  without  an  analysis  of  cost 
into  its  elements  by  process,  ■  ^ 
would  involve  the  old  fault  of  Combination  '* 
telling  only  what  the  cost  of  the 
completed  article  or  part  is,  without  telling 
how  the  cost  was  incurred.  In  connection  with 
the  special  order  system  as  applied  to  almost 
any  article  of  manufacture,  there  is  either  an 
analysis  of  this  cost  into  the  cost  of  major 
operations  kept  along  with  the  general  cost 
and  entered  on  the  same  set  of  records,  or  the 
cost  of  these  operations  is  previously  ascer- 
tained by  a  system  of  records  over  a  period 
of  time  and  is  used  as  a  basis  for  comparison 
of  the  total  cost  of  the  finished  product  with  a 
set  standard.  Even  in  this  case,  variations 
from  the  standard  cannot  be  traced  unless 

[V— 8] 
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there  is  a  record  to  show  the  elements  of  cost. 
And  so  the  special  order  system  describes 
really  a  set  of  blanks  as  well  as  a  system  of 
cost-finding,  and  usually  means  that  the  blanks 
are  designed  to  gather  together  all  the  ele- 
ments of  cost  on  any  article  manufactured  to 
special  order,  on  one  sheet  bearing  the  number 
of  that  order.  Of  course  this  is  the  simplest 
way  to  gather  such  facts  for  a  special  order, 
whether  it  be  a  job  of  letterheads  turned  out 
by  a  small  printer  or  the  construction  of  the 
Woolworth  Building. 

The  standardized  part  system  is  also  con- 
trolled by  costs  of  various  processes  that  are 
gone  through  with  in  the  production  of  any 
part  of  a  completed  product.  Take  the  tone 
arm  of  a  phonograph,  for  example.  The  stand- 
ard cost  of  this  part  is  determined  in  advance 
by  an  analysis  of  the  cost  processes.  This 
analysis  enables  the  production  manager  to  de- 
termine the  cost  of  the  raw  material  in  the 
arm,  and  the  cost  of  each  process  in  its  fabri- 
cation and  assembling.  If  the  process  and 
the  cost  of  raw  materials  remain  the  same,  it 
is  not  necessary  to  repeat  the  task  of  ascertain- 
ing costs  on  each  lot  that  goes  through  the  fac- 
tory, but  simply  to  compare  the  total  cost  of 
these  parts  with  the  standard  previously  set. 
If  this  varies  to  a  considerable  extent,  and  the 
cause  of  the  variation  is  obscure,  another 
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analysis  will  have  to  be  made  to  determine  it 
But  in  the  case  of  a  small  part  requiring  only 
a  few  operations,  the  cause  of  the  variation  is 
usually  apparent  by  a  little  watchfulness 
which  enables  the  executive  to  trace  it  to  care- 
less work,  inefficient  machines,  waste  of  mate- 
rial, or  some  other  easily  discerned  factor. 

Here,  as  always,  the  line  is  drawn  at  the 
point  where  the  cost  of  keeping  accurate  rec- 
ords of  each  operation  will  be  repaid  in  the 
possible  economies  to  be  effected  in 
this  operation.    And  it  ought  to  be  Cost  Keeping 
repeated  again  that  each  industry —  ItTown^Way 
and  almost  each  factory — has  its 
own  special  problems  to  be  met  by  a  cost-find- 
ing system  adapted  to  its  special  needs. 

So  far  we  have  been  discussing  methods  of 
determining  where  cost  was  incurred.  Let  us 
consider  the  elements  that  enter  into  this  cost, 
and  the  methods  and  records  that  enable  us  to 
keep  track  of  these  elements.  Cost  is  usually 
divided  into  two  major  divisions: 

1.  Prime  cost. 

2.  Overhead  or  burden. 

The  prime  cost  is  the  cost  of  material  and 
labor  that  enter  directly  into  the  manu- 
facture of  any  article.    These  are  kept  ^Q^e 
track  of  by  records  that  have  already  been 
explained — time  or  piecerate  records  for  la- 


122  PRODUCTION  METHODS 


bor,  and  requisitions  and  job  tickets  and  the 
like  for  material. 

It  will  readily  be  recognized  that  these  are 
not  the  only  elements  of  cost,  although  some 
loose  thinkers  and  loose  talkers  seem  to  think 
they  are.   Overhead,  sometimes  called 
Overhead    "burden,"  is  an  important  part  of  the 
cost.    It  consists  of 

1.  Indirect  material,  supplies,  and  the  like. 

2.  Indirect  labor. 

3.  Departmental  expense. 

4.  General  operating  expense. 

We  have  already  discussed  indirect  mate- 
rial and  supplies.  The  records  that  keep  track 
of  these  items  are  gathered  together  in  the  cost 
department  and  apportioned  to  the  product 
according  to  an  arbitrary  system,  depending 
upon  the  material  under  consideration.  Lu- 
bricating oil,  for  instance,  is  usually  appor- 
tioned among  machines  according  to  the  num- 
ber of  hours  they  were  running.  Cotton  waste 
and  other  indirect  materials  and  supplies  are 
sometimes  apportioned  according  to  the  num- 
ber of  parts  manufactured  or  to  the  value  of 
the  parts,  if  they  differ  in  value. 

Indirect  labor,  such  as  the  labor  for  scrub- 
bing the  factory  floors  or  cleaning  the  win- 
dows, is  usually  apportioned  among  depart- 
ments, either  according  to  the  time  spent  in 
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such  departments,  or  according  to  the  rela- 
tionships between  the  payrolls  of  the  depart- 
ments. 

Departmental  expense,  foremen's  salaries, 
clerical  salaries,  and  the  like,  can  easily  be 
divided  among  the  articles  turned  out  by  a  de- 
partment in  a  given  period  of  time,  either  by 
number  or  value,  according  as  the  articles  are 
identical  or  different  in  value.  The  same  is 
true  of  general  operating  expenses,  such  as  of- 
ficials' salaries. 

Other  operating  expenses  such  as  rent,  light, 
power,  heat,  and  such  items  are  sometimes  dis- 
tributed by  being  made  a  part  of  machine  cost. 
Rent  can  be  calculated  by  the  Making  Each 
square  feet  or  cubic  feet  oc-  Part  of  Equipment 

cupied  by  a  machine  or  piece  Bear  Its  Share 

,  J  ,      ,  of  Overhead 

of  apparatus,  taxes  by  the  as- 
sessed value  of  the  machine,  light  and  power 
by  measuring  or  estimating  the  amount  used 
in  each  department  and  by  each  machine  and 
so  on.  The  effort  is  to  get  all  expenses  defi- 
nitely attached  to  equipment  to  make  each 
part  of  the  equipment  bear  its  expense  of  over- 
head. Then  it  is  possible  to  tell  how  much 
per  hour  it  costs  to  maintain  this  equipment. 
In  many  industries,  the  effort  of  the  cost  sys- 
tem is  to  arrive  at  an  hour  cost  for  equipment. 
Then  it  is  easy  to  make  estimates,  if  we  can 
arrive  at  the  approximate  number  of  hours 
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each  contemplated  job  will  employ  each  piece 
of  equipment,  and  it  is  easy  to  make  compari- 
sons when  hour  costs  vary  from  week  to  week 
or  month  to  month. 

Sometimes  the  cost  of  the  general  expense 
is  apportioned  among  the  departments  accord- 
ing to  their  payroll  or  the  number  of  labor 
hours  in  each  department.  If 

Labor  Method  or  an  the  operatives  in  each  de- 
Machine-Rate  .  £ 

Method  partment  get  the  same  rate  of 

pay,  it  can  be  apportioned  ac- 
cording to  payroll  or  labor  cost.  But  if  the 
operatives  get  different  rates  of  pay  because 
of  a  difference  in  operations  and  of  other  con- 
ditions, it  is  apportioned  according  to  labor 
hours  in  each  department. 

The  methods  of  distributing  overhead  by 
labor  expended  or  by  machine  production  are 
both  good.  The  labor  method  is  used,  of 
course,  where  the  operations  are  largely  by 
hand  and  the  machine-rate  method  is  used 
where  the  operations  are  largely  by  machin- 
ery. The  effort  to  determine  the  hour  cost  of 
all  overhead  expenses  is  the  same  in  both  cases. 
Knowing  the  production  of  workers  or  ma- 
chines per  hour  enables  us  quickly  to  arrive 
at  a  basis  for  determining  what  share  of  over- 
head or  burden  each  piece  bears  in  each  de- 
partment. 

Sometimes  a  factory  does  not  keep  an  elab- 
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orate  system  of  cost  records,  relying  upon  an 

estimating  cost  plan  to  keep  control  of  costs. 

When  it  has  the  finished  article  in 

hand  it  will  estimate  the  cost  of  mate-  The 

bj  sti  at  dtt  tt  & 

rial  and  the  labor  expended,  add  to  Cost  Plan 
this  a  fixed  percentage  for  overhead, 
and  the  figure  so  computed  will  be  accepted 
as  the  cost.  Where  material  is  the  principal 
factor  in  costs,  as  is  the  case  in  the  manufac- 
ture of  jewelry,  records  of  material  cost  may 
be  kept,  and  the  final  cost  determined  by  add- 
ing some  given  percentage  to  this  to  cover 
labor  and  overhead.  Of  course,  such  methods 
are  loose  and  inadequate.  And  while  a  profit 
may  be  made  on  the  total  business  of  the  year, 
it  is  likely  that  many  of  the  articles  are  sold 
at  a  loss.  Confronted  by  this  situation,  as 
profits  become  less  and  losses  are  in  sight, 
the  manufacturer  will  call  in  a  cost  account- 
ant to  verify  the  cost  estimates.  A  simple  sys- 
tem for  doing  this,  known  as  plan  for  verify- 
ing estimated  costs,  has  been  devised. 

To  explain  the  plan  let  us  take  a  small  fac- 
tory manufacturing  raincoats.  Four  grades 
are  made,  the  costs  have  been  estimated  as 
follows : 


Materials 

Labor 

Overhead 

Total  Esti- 
mated Cost 

Grade 

A.. 

.  $6.00 

$4.00 

$2.00 

$12.00 

tt 

B.. 

.  4.5O 

3.00 

I.50 

9.00 

C 

.  3.00 

2.50 

I. IO 

6.60 

tt 

D.. 

,  .  2.00 

1.75 

•75 

4.50 
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The  plan  calls  for  a  periodical  testing  of 
the  accuracy  of  each  element  of  cost  as  esti- 
mated, say  every  year  or  half-year.  As  a  re- 
sult of  these  tests,  the  schedule  is  revised  from 
time  to  time  so  that  the  estimates  for  the  fol- 
lowing period  may  be  more  nearly  correct. 

In  order  to  make  the  tests,  separate  mate- 
rial accounts  are  kept  for  each  grade,  each 
being  charged  with  the  particular  material 
bought  for  that  grade  of  raincoat.  Likewise 
the  labor  spent  on  each  grade  is  kept  record 
of.  At  the  end  of  the  year  it  is  possible  to  de- 
termine just  how  much  has  actually  been  ex- 
pended for  material  and  labor  on  each  grade. 
Dividing  these  figures  by  the  quantity  pro- 
duced, the  correct  material  and  labor  cost  for 
each  is  found.  To  complete  the  verification 
it  is  then  necessary  to  determine  what  rate  of 
overhead  must  be  added  to  equal  the  actual 
indirect  expenses  incurred  during  the  year. 

The  usefulness  of  a  plan  of  this  kind  is  very 
limited.  A  year,  or  even  six  months,  is  a  long 
time  to  wait  to  determine  whether  operations 
are  being  conducted  on  a  profitable  or  losing 
basis.  And  conditions  during  the  year  may 
change  entirely,  so  gradually  perhaps  that 
they  are  scarcely  noticed  at  the  time,  yet  so 
considerable  in  their  accumulation  as  to  ren- 
der the  estimate  worthless.  And  of  course 
such  a  plan  is  very  inadequate  as  a  means  of 
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testing  the  efficiency  of  the  workmen  or  the 
management;  no  detail  records  are  main- 
tained through  which  comparisons  with  stand- 
ards or  past  performances  may  be  made. 

The  final  result  of  all  good  cost-finding 
systems  is  a  tabulated  sheet  or  set  of  records 
showing  the  cost  per  unit  of  each  part  or 

operation  or  material  (direct  or 

.j.       v    «  .   .     .«      n      Itemized  Costs 

indirect)  that  enters  into  the  tin-  Most  yaiuabie 

ished  product.  These  figures  fur- 
nish an  immediate  danger  signal  when  some- 
thing is  wrong.  In  the  lumber  industry,  for 
instance,  the  records  show  how  much  each 
item  costs  per  thousand  board  feet  of  lumber. 
Suppose  the  figures  record  that  twice  as  much 
lubricating  grease  per  thousand  feet  was  used 
in  the  planing  mill  this  month  as  was  used  last 
month.  This  is  a  signal  that  the  grease  is  be- 
ing wasted  or  stolen,  and  an  investigation  is 
set  on  foot  at  once.  Many  times  these  final 
cost  figures,  by  furnishing  a  quick  method  of 
comparison,  disclose  inefficiency  or  dishon- 
esty where  the  requisitions  themselves  failed 
to  do  so,  because  in  the  case  of  the  requisitions, 
there  was  no  quick  way  to  compare  amounts 
of  indirect  materials  withdrawn  from  the 
stores  room  with  amounts  previously  with- 
drawn. 

The  greatest  value  of  a  cost  system  is  its 
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aDility  to  furnish  columns  of  figures  that  en- 
able us  quickly  to  compare  costs  of  operations 
and  materials  with  former  costs  and 

Timeliness      to  keep  them  always  at  a  standard. 

an  Essential     n^.      , .  , 

Feature  1  lmeliness  is  therefore  an  essential 

feature  of  the  making  of  such  final 

comparative  sheets  and  all  systems  should  be 

devised  so  that  they  can  be  analyzed  quickly 

and  made  use  of  before  the  information  they 

give  us  is  too  stale  to  aid  in  controlling  costs. 

This  chapter  has  not  pretended  to  go  into 
the  various  methods  or  theories  of  cost  ac- 
counting. It  is  a  specialized  branch  of  the 
science  of  accounting  and  has  been  carried 
to  a  point  of  high  perfection.  Volumes  and 
whole  libraries  have  been  written  about  it  and 
disputed  points  and  theories. 

The  active  production  executive  will  make 
an  effort  to  use  the  cost  system  he  finds  in  his 
plant  and  to  avail  himself  of  the  information 
it  contains  to  enable  him  to  keep  costs  to  stand- 
ard. He  will  make  an  effort  to  understand 
all  the  forms  with  which  he  comes  in  con- 
tact, see  that  they  are  accurately  filled  in,  and 
make  such  a  system  one  of  his  aids  in  con- 
trolling the  cost  of  every  operation  for  which 
he  is  responsible. 


IX 


Records  as  a  Tool  of  Production 


JOHN  ROSWELL,  president  and  princi- 
pal owner  of  the  Roswell  Manufacturing 
Company,  returned  from  his  trip  East  in 
high  spirits.  And  no  wonder.  For  he  brought 
back  the  fruits  of  victory. 
He  had  gone  after  a  cer- 
tain contract,  in  a  territory 
that  was  absolutely  new  to 
him;  and  in  competition 
with  a  dozen  rivals,  every 
one  of  them  a  well-known 
manufacturer  in  his  line,  he 
had  got  the  contract  As 
the  treasurer  said,  congrat- 
ulating him,  "It  was  a  kill- 
ing." 

"Well,"  explained  the 
president,  "it  was  our  prices 
that  did  it.  We've  simply 
got  the  jump  on  these  other  factories,  some- 
how. I  didn't  cut  down  a  single  figure.  I 
didn't  change  any  of  the  estimates  we  agreed 
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on  here  in  the  office  before  I  left.    I  didn't 
have  to.   Our  quotations  were  a  good  margin 
below  even  those  big  New  England 

Competitors     fdl°WS  wh°m  We  feared  m0St  And 
this  is  the  result."   Roswell  took  the 

written  contract  from  his  pocket  and  handed 
it  to  the  treasurer. 

The  order  was  a  fairly  large  one,  and  a 
good  profit  had  been  figured  on  it.  But  it 
was  not  so  much  the  size  of  the  business,  as 
the  fact  that  it  was  new  business,  that  caused 
elation.  Heretofore  the  Roswell  Company 
had  taken  on  only  an  occasional  special  con- 
tract. Its  manufacturing  was  principally 
manufacturing  for  stock,  and  it  confined  its 
selling  activities  largely  to  the  Mid-Western 
territory  in  which  it  was  located.  As  a  matter 
of  fact,  Roswell  products  were  so  well  known 
and  highly  esteemed  in  that  section,  that  rival 
manufacturers  found  it  almost  impossible  to 
make  much  headway  against  them.  But  now 
the  Roswell  Company  had  decided  to  go  into 
outside  territory,  and  extend  its  business  be- 
yond the  limits  of  its  own  section.  The  op- 
portunity to  bid  on  a  job  for  an  Eastern  buyer 
had  come,  and  had  been  grasped  as  a  chance 
to  break  into  the  national  field.  Conferences 
with  the  various  production  foremen  had  been 
held,  estimates  had  been  made,  prices  had 
been  agreed  upon,  and  armed  with  these  fig- 
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ures  the  president  had  made  his  trip  East — 
with  results  as  reported. 

The  order  was  turned  over  to  the  produc- 
tion departments  of  the  company,  and  during 
the  next  four  months  John  Roswell  made 
more  trips  and  came  back  with  # 
more    orders.    Business  ^T^C^^i^H 
booming.     Production  was 
coming  along  swimmingly,  according  to  oral 
reports  from  the  various  foremen.    But  the 
contract  on  that  Eastern  order  called  for  de- 
livery within  six  months,  and  as  only  two 
months  remained,  Roswell  decided  one  day  to 
go  through  the  plant  and  personally  check  up 
its  progress. 

It  was  good  that  he  did,  though  what  he 
discovered  made  his  heart  sick.  He  found 
that  far  from  being  in  "apple-pie  order,"  as 
Jim,  the  foreman  of  one  of  the  departments, 
had  reported  to  him  only  that  morning,  the 
job  was  in  a  horrible  mess.  Jim's  part  of  it, 
to  be  sure,  was  in  apple-pie  order;  the  pro- 
duction through  his  department  was  right  up 
to  the  schedule  that  Jim  had  set  for  himself. 
But  in  another  department  the  production  was 
far  behind;  and  when  the  situation  was  called 
to  the  attention  of  the  foreman  there,  it  was 
discovered  that  his  men  had  been  switched  to 
another  job  because  certain  raw  materials 
needed  for  the  prior  job  had  not  been  received. 
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This  carried  the  investigation  to  the  stores  de- 
partment, and  there  it  was  found  that  the 
stores  clerk  had  mistakenly  given  out  for  an- 
other job  material  which  was  supposed  to  be 
reserved  for  this  one. 

By  dint  of  much  telegraphing  and  the  ship- 
ment of  material  at  costly  express  rates,  the 
shortage  was  made  good  within  a  few  days. 
And  by  concentrating  all  needed  forces  on  the 
delayed  job,  its  production  was  shoved 
through  so  that  delivery  was  made  on  the  last 
day  of  the  six  months  allowed  by  the  contract. 
Of  course  the  speeding-up  process  was  ex- 
pensive, and  money  was  lost  on  the  job  where 
profits  had  been  expected.  But  the  reputation 
of  the  company  was  saved.  Moreover,  as  Ros- 
well some  months  later  remarked,  "that  little 
set-to  was  a  valuable  lesson  and  worth  all  that 
it  cost." 

It  taught  the  Roswell  Manufacturing  Com- 
pany the  importance  of  adequate  records.  The 
failure  of  the  stores  clerk  was  due  to  the  fail- 
ure of  his  records  to  show  what  ma- 
%  Records    ter^a^s  were  t0  be  reserved  for  each 
job,  and  how  much,  and  when  they 
would  be  needed.    As  a  matter  of  fact,  the 
stores  clerk  had  largely  depended  on  his  mem- 
ory to  keep  tab  on  these  things.   It  had  been 
a  point  with  Roswell  "to  waste  as  little  time 
as  possible  on  paper."  Card  systems  and  files 
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and  "all  such  truck"  had  been  only  tolerated. 
Where  used  at  all,  they  were  regarded  as  nec- 
essary evils,  and  employed  as  little  as  pos- 
sible. Not  only  the  stores,  but  other  depart- 
ments as  well,  reflected  this  attitude  of  the 
president. 

But  the  costly  experience  with  that  special 
order — that  contract  which  had  been  hailed 
as  the  beginning  of  big  things — woke  Roswell 
up,  and  he  decided  to  give  his  business  a  thor- 
ough inspection.  He  had  always  been  scru- 
pulously careful  of  equipment;  machinery  in 
his  plant  was  subjected  to  regular  inspection, 
and  repairs  were  made  promptly.  But  the  in- 
spection which  he  now  proposed  was  to  be  of 
a  different  kind.  It  was  to  be  an  investigation 
of  methods,  rather  than  of  equipment;  and  in 
order  to  make  it  as  unbiased  and  as  thorough 
as  possible,  he  decided  to  call  in  an  outsider. 

This  outsider,  an  expert  production  engi- 
neer and  systematizer,  came  into  the  offices 
and  plant  of  the   Roswell  Manufacturing 
Company  in  much  the  same  way 
Chat  a  doctor  goes  into  a  sick 
room.    He  was  called  in  to  diag- 
nose the  case  and  prescribe  a  remedy.  John 
Roswell  gave  him  the  run  of  the  place.  All 
the  books  were  turned  over  to  the  investiga- 
tor, and  he  spent  several  days  analyzing  them. 
Then  he  spent  another  week  in  the  plant,  visit- 
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ing  the  various  departments,  studying  the 
methods  employed  in  carrying  through  the 
production,  in  keeping  account  of  material,  of 
labor,  and  of  other  costs,  and  of  caring  for  the 
finished  stock. 

The  results  of  this  investigation  were 
summed  up  in  a  written  report  in  which  the 
investigator  showed  these  startling  facts: 

1.  The  cost  figures  upon  which  the  bid  for 
the  Eastern  contract  had  been  based,  were  in- 
accurate.  The  foremen  had  no  exact  records 

of  production  costs,  and  as  a  result 

Losses  Due  their  estimates  were  little  more  than 
to  Lack  T  -  -  |  j 

of  Records     guesses.    It  was  shown  that  even  had 

there  been  no  extra  expense  caused 

by  the  shortage  of  material,  the  company 

would  have  lost  money  on  the  contract. 

2.  There  was  no  system  for  reporting  the 
progress  of  work  through  the  plant,  and  as  a 
result  some  departments  were  frequently  over- 
crowded with  work  while  others  were  running 
light.  Consequently  there  was  considerable 
loss  in  idle  machinery  and  labor,  as  well  as  in 
power  and  other  overhead. 

3.  Material  used  was  far  in  excess  of  what 
the  output  warranted.  This  was  accounted 
for  by  loose  checking  of  raw  material  as  de- 
livered, by  wasteful  issuance  of  material  from 
stores,  and  by  spoilage  of  work  in  process. 
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There  were  no  records  to  show  up  these  leaks 
as  they  occurred. 

It  may  seem  incredible  to  a  modern  factory 
man  that  a  plant  could  be  operating  for  years, 
apparently  successfully,  with  such  loose  con- 
trol of  the  elements  entering  into  cost.  But 
the  case  is  an  actual  one,  though  of  course  the 
names  are  camouflaged.  The  advantage  of  an 
early  start  and  an  exclusive  sales  territory  had 
made  the  business  profitable  in  spite  of  these 
heavy  drains  upon  it.  Production  moved 
along  through  the  factory  largely  of  its  own 
momentum.  Goods  were  turned  out  for  stock 
and  then  were  sold  at  such  prices  as  conditions 
seemed  to  justify.  It  took  the  big  special 
order,  with  its  race  against  time,  to  show  how 
inefficient  and  wasteful  the  business  really 
was. 

The  sequel  to  this  story  can  be  told  in  a  few 
words.  With  the  proof  of  lost  profits  before 
him,  John  Roswell  realized  that  adequate  rec- 
ords were  themselves  a  tool  of  production. 
He  would  never  have  disputed  the  value  of 
records  in  keeping  tabs  on  inquiries  from  cus- 
tomers, in  collecting  bills  for  goods  sold,  and 
in  accounting  for  the  company's  finances.  Now 
he  learned  that  records  could  be  used  to  facili- 
tate production,  as  well  as  to  facilitate  sales, 
collections,  and  financing,  and  he  lost  no  time 
in  installing  and  using  this  valuable  aid.  To- 

IV— 9] 
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day  he  knows  exactly  where  his  money  goes, 
his  prices  are  based  on  actual  costs  and  not 
guesswork,  and  his  production  and  deliveries 
are  scheduled  with  as  much  care  and  almost 
as  little  error  as  the  course  of  the  Twentieth 
Century  Limited  from  Chicago  to  New  York. 

John  Roswell's  old  attitude  toward  factory 
records  is  not  an  exceptional  one.  All  through 
industry,  in  high  places  and  in  low,  you  will 
find  some  men  who  have  a  tendency  to  be- 
little the  importance  of  records  and  to  re- 
gard them  as  unnecessary  red-tape.  This  at- 
titude is  responsible  for  the  shipshod  way  in 
which  many  workers  and  foremen  alike  fill 
in  requisitions.  An  applicant  for  work  at  a 
government  employment  office  was  asked  why 
he  left  his  former  job.  He  replied,  "Because 
it's  a  hell  of  a  place  to  work.  They  make  you 
fill  out  a  requisition  every  time  you  want  a 
drink  of  water."  This  was  not  true,  of  course, 
but  the  exaggeration  indicated  the  typical  im- 
patience of  the  average  worker  toward  record 
systems  in  general. 

The  opposite  tendency,  often  found  among 
accountants  who  give  their  whole  lives  to  fig- 
ures, is  to  become  fascinated  by  the 

feC°ThS'     ^ne  P°*nts  °*  t^ie^r  systems  anc*  t0  think 
Own  Sake  °*  these  as  an  end  in  themselves,  instead 
of  merely  as  a  means.    This  extreme 
attitude  is  responsible  for  the  elaborate  pink- 
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and-green-and-blue  card  systems  with  which 
some  industrial  plants  were  cluttered  up  a 
few  years  ago,  when  paper  and  ink  were 
cheap.  Like  the  woodsman  who  spent  his  life 
among  the  trees  and  had  never  climbed  onto 
the  neighboring  mountaintop  to  see  the  entire 
forest,  such  experts  fail  to  see  the  purpose  and 
practical  value  of  the  whole  system  because 
they  are  engrossed  with  its  mere  details. 

Both  of  these  extreme  attitudes  are  wrong, 
of  course.  Good  production  records,  as  has 
been  shown  in  this  Unit,  are  neither  "orna- 
mental trimmings"  nor  "the  whole  cheese." 
A  record  system  exists,  and  has  its  only  excuse 
for  existing,  as  a  servant  of  industry.  The 
purpose  of  every  industrial  plant  is  to  pro- 
duce goods  at  a  profit.  A  record  system  that 
will  aid  in  the  accomplishment  of  this  pur- 
pose is  a  good  tool  of  production.  If  the  sys- 
tem does  not  aid,  it  is  a  poor  tool,  no  matter 
how  expertly-devised  or  beautifully-arranged 
it  may  be  from  the  standpoint  of  the  account- 
ing specialist. 

A  certain  machine  shop  in  Massachusetts, 
which  had  a  very  careful  planning  depart- 
ment, and  a  complete  system  of  job 
tickets  and  other  controlling  records,  When  a 
adopted  the  plan  of  attaching  a  spe-  Unnecessary 
cial  tag  to  the  job  ticket  for  work 
that  was  to  be  rushed.  The  special  tags  were 
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printed  on  yellow  paper,  so  as  to  attract  at- 
tention, and  the  word  RUSH  was  printed 
on  them  in  big  black  letters.  The  scheme 
worked  well,  so  far  as  attracting  the  attention 
of  the  foremen  and  causing  them  to  put  the 
rush  jobs  through  in  quick  time.  But  when 
the  planning  department  came  to  check  up  its 
schedules,  it  found  that  the  other  jobs — those 
that  had  not  been  marked  Rush — were  sadly 
behind,  and  all  askew  so  far  as  their  scheduled 
arrangement  was  concerned.  Every  job  ticket, 
including  those  of  the  rush  jobs,  was  plainly 
marked  as  to  dates  wanted,  and  the  dates 
were  supposed  to  govern  the  order  in  which 
the  work  was  done.  But  after  obeying  the 
call  of  the  yellow  tags,  the  foremen  seemed  to 
think  that  they  were  relieved  of  all  conformity 
to  dates  or  schedules,  and  took  up  the  other 
jobs  in  whatever  order  they  pleased. 

In  that  shop  today  there  are  no  yellow  slips. 
Rush  work  is  not  distinguished  by  any  par- 
ticular badge  other  than  the  date  entered  on 
its  job  ticket.  And  since  all  job  tickets  have 
their  scheduled  dates,  and  the  foremen  are  in- 
structed to  pay  strict  attention  to  the  job  tickets 
and  be  guided  by  them  alone,  the  result  is  that 
rush  work  gets  out  just  as  quickly  as  it  did 
under  the  old  system,  and  the  other  work  is 
not  neglected  nor  thrown  out  of  order  in  the 
process.    In  other  words,  it  was  realized  by 
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the  management  that  the  yellow  slips  were  not 
necessary,  and  in  fact  were  a  hindrance  to 
some  of  the  work.  All  the  necessary  infor- 
mation was  already  contained  on  the  job 
tickets.  So  the  yellow  tags  were  discarded  as 
a  poor  tool. 

To  be  a  good  tool  of  production  a  record 
must  be  necessary,  and  then  it  must  conform 
to  those  four  requirements  of  good  records 
listed  in  Chapter  II.    It  must  be 
accurate,  simple,  timely,  adequate,  olid  Records 
Every  foreman,  every  superinten- 
dent, every  plant  executive  in  whatever  ca- 
pacity who  has  to  make  and  use  records,  ought 
to  be  continually  on  the  alert  to  improve  the 
records,  to  make  them  still  better  and  more 
efficient,  still  more  effective  as  a  tool  of  pro- 
duction.   He  can  do  this  by  testing  all  exist- 
ing records,  and  all  proposed  new  ones,  by 
these  simple  questions: 

Is  it  necessary? 
Is  it  accurate? 
Is  it  simple  ? 
Is  it  timely? 

Is  it  adequate  for  the  purpose  required? 

Production  executives  will  find  the  plan- 
ning department  and  the  accounting  depart- 
ment fully  alive  to  the  importance  of  their 
cooperation.    After  all,  these  two  depart* 
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ments  are  themselves  in  a  sense  only  tools  to 
aid  the  production  man  in  getting  out  his  pro- 
duction. Close  cooperation,  based  on  a  better 
understanding  of  the  records  used  by  the  two 
departments,  will  greatly  aid  the  teamwork 
without  whicH  industry  cannot  be  truly  ef- 
ficient. 

The  foreman  who  learns  by  experience  the 
value  of  records  in  the  production  plant  will 
find  that  there  are  records  he  can  keep  and  use 
to  advantage — records  quite  apart 
Records  That   from  the  general  system  installed  in 
May  Keep        ^e  plant-    Such  records  are  those 
made  in  the  foreman's  personal 
note-book,  in  which  he  keeps  notes  of  his  men 
as  a  basis  for  discipline,  wage  or  rate  increases, 
and  promotion.   Included  also  in  such  records 
are  those  that  have  to  do  with  the  foreman's 
personal  experience  and  observation  of  the 
processes,  equipment,  and  methods  in  his  de- 
partment and  in  the  plant  as  a  whole.  Rec- 
ords of  this  kind  often  reveal  interesting  com- 
parisons, and  point  the  way  to  improvements. 

The  foreman  of  the  finishing  room  of  a 
Grand  Rapids  furniture  factory  found  that 
by  installing  a  set  of  experiment  cards,  the 
time  required  to  mix  stains  was  cut  almost  to 
a  fourth.  Formerly  the  mixing  of  colors  was 
accomplished  by  "taking  a  little  of  this,  and  a 
little  of  that."    Now  all  such  quantities  are 
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measured  and  recorded,  and  a  sample  of  wood 
stained  with  the  mixture  is  filed  away  with  the 
record  of  the  formula.  And  it  was  a  fore- 
man's informal  records,  and  his  own  alertness 
and  initiative  in  suggesting  the  method,  that 
changed  this  process  from  one  of  guesswork 
to  one  of  accurate  knowledge. 

Records  are  tools.  But  they  are  serviceable 
only  if  used.  And  they  can  be  used  with  great- 
est success  only  when  the  user  understands 
them  thoroughly,  and  believes  in  them.  Know 
your  plant  record  system,  get  acquainted  with 
it  and  with  the  details  of  its  records,  test  them 
by  the  suggested  test  for  good  records.  Then 
you  will  be  able  to  make  the  most  of  these  nec- 
essary tools  of  production,  and  will  find  your- 
self a  better  team  member,  a  better  team 
leader — a  stronger  man  on  your  job. 


QUIZ  QUESTIONS 


I 

!•  What  convinced  Pitkin  that  he  had  been  neglect- 
ing money-making  opportunities? 

2.  How  may  records  be  used  to  appeal  to  the  spirit 
of  rivalry  and  spur  up  production  ? 

3.  Why  is  it  poor  business  to  depend  on  memory  for 
keeping  account  of  important  industrial  data? 

4.  How  do  records  assist  in  planning  operations? 

II 

5.  Name  four  basic  requirements  of  good  records. 

6.  What  is  the  difference  between  statistical  and 
financial  records?  With  which  of  these  two  classes  of 
records  is  the  production  man  chiefly  interested? 

7.  How  can  one  determine  what  records  are  neces- 
sary for  a  particular  plant  or  department? 

8.  Name  six  functions  in  which  records  should  aid 
the  production  man. 

Ill 

9.    What  two  functions  must  labor  records  perform? 

10.  What  is  meant  by  "one-man  hours"? 

11.  How  does  the  time  element  affect  output  and 
costs? 

12.  Explain  the  following  systems  of  keeping  record  of 
the  arrival  and  departure  of  employees:  (a)  The  check 
system;  (b)  The  clock  system. 
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13.  Explain  three  methods  of  keeping  record  of  the 
time  spent  on  a  job. 

14.  What  is  a  job  ticket?  What  does  it  record? 
Name  three  functions  performed  by  job  tickets. 

IV 

15.  What  is  the  difference  between  "liquid"  assets 
and  "fixed"  assets? 

16.  What  is  a  balance  of  stores  sheet?  What  does  it 
keep  account  of? 

17.  What  is  a  stores  issue?  Who  may  draw  it  up? 
How  does  it  safeguard  material  ? 

18.  Explain  a  method  of  checking  stores  to  verify 
the  records. 

19.  What  is  the  Mnemonic  system?  Name  another 
system  of  symbols  in  use. 

20.  Why  should  output  be  checked  against  material? 

21.  Explain  a  system  of  budgeting  the  material. 

22.  What  is  work-in-process,  and  what  record  is  used 
to  keep  account  of  it? 

23.  What  is  the  advantage  of  using  spoiled-work- 
tickets  ? 

24.  How  is  the  interdepartmental  shipping  ticket 
used? 

V 

25.  What  is  depreciation,  and  how  does  it  affect 
"fixed"  assets? 

26.  Name  four  causes  of  depreciation. 

27.  Explain  the  investment  ledger  system. 

28.  Why  is  depreciation  considered  an  operating  ex- 
pense ? 

29.  Why  should  there  be  records  of  the  position  of 
the  machinery  ? 
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VI 

30.  What  four  items  of  information  does  the  man 
in  charge  want  to  know  about  his  equipment? 

31.  When  a  mechanical  counter  or  weigher  cannot 
be  used,  what  other  means  are  there  of  keeping  records 
of  the  output? 

32.  Explain  how  machipe  efficiency  may  be  increased 
by  the  use  of  records  that  appeal  to  the  interest  of  the 
workers. 

33.  How  do  records  assist  in  (a)  increasing  the  speed 
of  mechanical  operations,  (b)  controlling  chemical  proc- 
esses, (c)  reducing  repairs? 

34.  How  does  the  idle  machine  tag  help  in  decreasing 
machine  idleness? 

35.  How  do  equipment  records  guide  the  management 
in  making  improvements  in  design? 

VII 

36.  Why  does  the  good  production  manager  strive  for 
rapid  turnover? 

37.  What  is  the  planning  department  and  its 
function  ? 

38.  What  is  a  production  order?  Who  issues  it? 
What  is  its  purpose? 

39.  How  is  the  job  ticket  related  to  the  production 
order? 

40.  What  is  a  piecework  rate  card,  and  what  service 
does  it  render? 

41.  What  is  a  job  instructor?  How  does  it  help 
production? 

42.  What  is  a  shop  order? 

43.  What  two  things  must  the  executive  know  in 
order  to  keep  production  up  to  schedule  ? 
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44.  Explain  the  purpose,  method  of  use,  and  results 
gained  from  the  schedule  board  described  in  the  chapter. 

VIII 

45.  Why  is  detailed  analysis  of  basic  records  neces- 
sary to  a  good  cost-finding  system? 

46.  Explain  (a)  the  special  order  system,  (b)  the 
standardized  part  system,  (c)  how  these  systems  are  used 
in  combination. 

47.  What  is  meant  by  prime  cost?  What  elements 
does  it  include  ? 

48.  What  is  overhead,  or  burden?  Name  four  ele- 
ments that  enter  into  it. 

49.  Explain  the  two  methods,  labor  method  and  ma- 
chine-rate method,  of  apportioning  overhead. 

50.  What  is  the  estimating  cost  plan?  What  are  its 
defects  ? 

51.  Why  should  cost  figures  be  (a)  comparative  and 
(b)  timely? 

IX 

52.  What  extreme  attitude  toward  records  is  often 
found  among  production  men?  What  is  the  opposite 
extreme  often  occupied  by  accounting  experts?  Explain 
why  each  of  these  extremes  is  wrong. 

53.  What  is  the  test  of  good  records? 

54.  Why  should  the  foreman  keep  records  on  his  own 
account? 
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